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NEW, BETTER 


“ra way wiper - 


guards the life, cuts downtime, 


saves costly maintenance 
on machine tool ways 
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This close-up photograph shows 
harmful chips and abrasives trapped 
in a fibrous wiper that permitted 
scoring of the lathe way shown at 
left. 


The extent of scoring and abrasion 


caused by chips trapped under the 
carriage is clearly shown in this 


photograph of a lathe way. 
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C/R Way Wipers are oe ie 
quickly, easily in- 
stalled on this mill- — 


ing machine, as well me . 
as on shapers, grind- ir = 


ers, planers, and i ' 


gear cutters. \" 


How many hundreds of dollars are scoring and abrasion of 
machine tool ways costing your shop each year... dollars that 
could easily be saved? C/R Sirvene (synthetic rubber) Way 
Wipers make it unnecessary to tolerate this expensive damage 
They are designed and precision molded for an extremely accu- 
rate fit. They will not trap harmful materials . . . will not mark or 
smudge ways. They will wipe ways clean of dirt, chips, fine 
abrasives . . . even water emulsions . . . yet leave a thin, protective SIRVENE DIVISION 
oil film. C/R Sirvene Way Wipers will fit flat ways, side rails, 
angles, columns and hydraulic rams... and are easily installed. 


They will save you many times their cost. Please write for illus- 


trated brochure that gives complete details Cc H I CAG oO 
CHICAGO RAWHIDE MANUFACTURING COMPANY RAW H \eoR > 


1237 Elston Avenue ¢ Chicago 22, Illinois 


Offices in 55 principal cities. See your telepne 


; Other C/R Products 
In Canada: Manufactured and Distributed by C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 


Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario leather cups, packings, boots « C/R Nen-metallic Gears 
Export Sales: Geon International Corp., Great Neck, New York 
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AGRICULTURE-geared to modern production standards 


Unlike industrial machinery, farm equipment is exposed 
to everything that nature can throw at it. Soil is the 
element in which farm machines work. They're ex- 
posed to every fury in the book — heat, cold, snow, 
ice, dust. They stand idle much of the time, then go 
to work at an instant’s notice, performing perfectly 
And they be 


built against breakdown that interferes with the critical 


must 


for hundreds of gruelling hours. 


FOR AUTOMOTIVE, FARM EQUIPMENT 


time schedules of much farm work 


That gears of our manufacture are specified for so 
many different kinds and makes of farm machinery is 
proof of their rugged ability to perform reliably under 
the most rigorous circumstances. Their daily work on 
America’s farms proves their fitness for service in yout 
products or equipment. 


Why not write today for further information? 


AND GENERAL | 


TRIAL APPLICATIONS 


GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive 


ESTABLISHED IN 1914 


SUBSIDIARY OF EATON 


(iear Works. ine. 


RICHMOND, INDIANA 


MANUFACTUR G COMPAN Y 








Office with concealed pip- 
ing, only the heads showing 


Extruded Shapes 


in dry pendent sprinkler heads 
lessen machining, save money 


Some 16 years ago the Viking Corporation, 

Hastings, Michigan, decided to find a way to put 

sprinkler piping for dry pipe systems above the 

finished ceiling, leaving only the sprinkler heads 

visible. This meant designing a sprinkler head 

which would be free of water except when in 

use. Thus there would be no drainage problem, 

Cross section of Viking Dry i ~A& and no chance of freezing. The dry pendent 

Pendent Sprinkler Head, sprinkler head as finally developed extends into 

ane etowsy view the sprinkler pipe, where a bronze cap keeps the 

entire valve waterless. When a fire occurs the 

usual fusible element melts, two struts drop, 

releasing the cap and permitting water to flow. 

In the original experimental work, the two 

struts were machined out of solid brass bar. This 

took time and involved the generation of a 

considerable amount of scrap, since each strut 

has four deep fins. Once the idea had proved 

itself, Viking came to Revere for extruded shapes, 

in order to save both machining and metal. So 

much time has elapsed since the original 

machining of the bar that comparative cost figures 

would be meaningless, but it is evident to Viking, 

and to everybody familiar with extruded shapes, 
that the saving is substantial. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere im 1801 
230 Park Avenue, New York 17, N. Y. 




















Outline of the two shapes 
supplied by Revere 


“The Revere Four- Way Service” is = ‘ » , , 

a 16mm. sound motion picture in ; Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
color, educational and informative. and Joliet, lll.; Detroit, Mich.; Los Angeles and Riverside 
if you hoven't seen it, write near- Caius New Bedford, Mass Neu port Ark Rome, N. Y 
est Revere Soles Office. Sales Offices in Principal Cities, Distributors Everywhere 
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Contact troubles are prevented by 
the exclusive Mallory hinged con- 
tact arm, which always maintains 
correct pressure, allows easy brush 
cleaning. 


Mallory Power Rheostats 
Give Extra Performance... Without Extra Cost 





I amous for long service, Mallory power rheostats offer 
you many unique features of design that assure trouble- 
j a . . 
Mallory free operation, and economical cost. 
’ 


Wire Wound Resistors 
for heavy duty service carries no current...cannot soften when overloads 


occur. You can lift the brush for cleaning, and the spring 
snaps it back to correct pressure. 


The hinged contact arm eliminates variation in brush 
pressure that can cause overheating or failure. The spring 


A comprehensive line of vitreous enamel! 


power resistors made by Mallory meets the 
requirements of many electrical and elec 
tronic circvits where high power dissipation 
is needed in voltage dividers, bleeders, 
load or shunt resistors 


You can depend on Mallory rheostats for cool operation. 
They are designed with ample ventilation, and conserva- 
tively rated. Depend on them for stability, too... ob- 
tained through the use of high grade ceramic insulation, 


and tough, impervious vitreous enamel protective coating 
on the winding. Depend on them for accurate linearity 
... the result of Mallory precision winding methods. 


Mallory resistors are space-wound on high 
quality steatite cores, using large gage wire 
with matched temperature coefficients of 
all parts. They are designed for maximum 
heat dissipating area, to assure cool opera- 
tion. A special non-porous, non-alkaline 
vitreous enamel coating gives effective pro- 
tection of the winding. 


Most tapered windings can be produced with a single 
size of wire, by means of special Mallory variable pitch 
winding techniques. This method of construction elimi- 
nates joints, hot spots and points of excessive wear... 
reduces rheostat cost. 


Standard Mallory rheostats cover the complete range 
from 25 to 500 watts. For your special requirements, our 
engineers can design single or multiple units to fit your 
application. Write today for our latest Technical Bulletin. 


Fixed and adjustable types are available in 
ratings from 5 to 200 watts. Write for data. 











Expect more... get more from 





Serving Industry with These Products: 
P.R.MALLORY & CO. inc 


ALLOR 


Product Engineering 


Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemicol—Copacitors « Rectifiers * Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience. 
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To Watch 


\ NEW STRESS ANALYSIS TECHNIQUE 







using conventional photo-elastic methods, permits the 





direct determination of the stresses in the actual structure, ai 





liminates the plastic model of the part formerly required. ‘The 
iew method uses a new photo-elastic plasti called Photostre 






vhich was developed by Dr. F. Zandman, a French engineer 





ind manufacturer now associated with Marc Wood Internationa 











THIS MONTH’S COVER Inc., 30 Rockefeller Plaza, New York 20, N. Y. This plast 
New automatic injection molding ma material is bonded to the part to be stress-analyzed. When a load 
chines feature positive ejection and produce is applied, the strains are transmitted to the plastic coating which 

| finished de-gated pieces. Manufactured by then becomes birefringent. With a reflective surface (with emer 







F. J. Stokes Machine Company, Inc., this 






| 
machine is installed at Sawyer’s Inc., Port- paper, rough grinding or silver spraying) on the structure, or or 





land, Oregon. One operator can handle the face of the plastic bonded to it, polarized light illuminati 
| 1] 


cates colored fringe patterns which reveal the geography of the 






as many as 10 machines since, after start 







ing, all it requires is occasional checking 






mechanical strains in the structure. By visual observation, th« 





For further data, see page 181 





magnitude of the stresses can be measured at every point with 
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ing the temperature. Plastic “GE” will withstand elongations up 








to 50 per cent, but has a low optical stress sensitivity. It is used 





to study the behavior of sheet metal during drawing or lamin 
Measurement 
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is reported to be successfully brazing intricate honeycom 
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company and position 
nddress 


structures, complex casting assemblies, and precision wave guid 
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Manual override safe against 
accidental actuation 
Solenoid inoperative 


Large junction box —, when cover removed 


Threaded 
conduit connector 


a \ 


\ Sealed against 

\ airborne 

Pressure ring terminals \ 
on easily accessible \ 
6” free leads \ 


contaminants 


\ 


\ \ 


Captive screw 
and cover plates 


Free port area ———____— 
approximating pipe area 


Quick removal of 


valve from sub be 


For Machine Designers Who Want 
More Than Just ‘JIC’ Compliance, 
the Crescent * ¢-Way Valve 


®Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.I 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded. 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With all its superior operating features the Crescent 
valve is probably the most competitively priced line on 
the market, particularly in the light of liberal trade and 
quantity discounts. 


COMPACTNESS 


Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent’s compact design 


INTERCHANGE ABILITY 
Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change. 


NO COIL BURNOUT 


Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 
burnout. 


BARKSDALE VALVES 


5125 Alcoa Avenue, los Angeles 58, California 





ARE YOU CHANGING DESIGN 
ON AIR OPERATED MACHINES 
TO CUT COST AND 

IMPROVE OPERATION ? 


*4 3° 


List Price* 











* $18.50 is the list price for 
the 4 inch port size and 
$19.50 tor the Ye inch, 
less the usual quantity 


SS >" trade discounts 
2 


HERE'S 
BOTH 
LOWER COST 


/ 
IN THE ‘SHEAR 
4-WAY AIR VALVE ~ 


You need no oiler and filter ahead of this valve because it’s 
made entirely of corrosion resistant materials and moisture 
won't harm it. 


It operates freely on dry, unlubricated air, and dirt or pipe 
scale in the line cannot damage the valve or hold it open 
because of the unique “Shear-Seal” design. 


The leak-proof holding quality which does not diminish 
after prolonged service is perhaps the most outstanding 
characteristic of the wear-compensating “Shear-Seal.” 


The external design stresses savings through convenience of 
porting, any port can be the “in” port; of mounting, valve 
has a bracket that may be shifted or removed to make way 
for panel mounting; of maintenance, valve can be serviced 
without touching the plumbing. 


Ask for bulletin A-5. 


BARKSDALE VALVES 


5125 Alcoa Avenue, los Angeles 58, California 
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Developments to Watch 













brazing problems of the newer alloys. ‘The purge and flow properties produced 


vacuum, permit surface areas of several square feet to be bonded without vox 
inclusions. No flux is used, and Kinetics ¢ orp., 349 Lincoln St., Hingham, Ma 


streng 






owners of the facility, claim that tests of the bonds closely approach the rt 





of the parent metal. Due to outgassing, ductile joints are produced that w 





permit post braze straightening. Assemblies up to 32 im. im dia and .« n 





can be handled 









A NEW AIR COOLED ROTARY HIGH VACUUM PUMP 


















uses a radiator cooled lubricating system to replace the nventiona 
vatercooled vacuum pump. The feature of the new line, with 15 to 40.5 cfn 
ipacities, is continuous duty (24 hr a day) operation at 29.9 Hg vacuums wit 





in average pump temperature of 140 | compared to 250 F for watercooled mod 
\lade by Leiman Bros., Inc 146 Christie St., Newark 5, N. J., the low pum) 


temperature is maintained by circulating pre-cooled standard SAE 30 lubricatin 






oil to the interior of the pump. ‘This reduces the heat on the pump parts a1 






prevents excessive metal expansion while increasing the pump’s volumet 






ethciency. Speeds up to 800 rpm are used. ‘The oil also provides a seal for th 


vacuum, and the low temperature keeps the viscosity of the oil at a pomt wher 





the best lubricating film is maintained Che cool oil also eliminates the vape 






problem. From the pump and bearings, the oil drops to a sump before beins 





irculated through the fan cooled radiator. A self-contained unit, the pump ca 








be placed invwhere ind needs no cooling water connection 





FEWER PARTS IN NEW MAGNETIC 





AMPLIFIER 


dk cloped bv the Magnetics Div. Ener: Dept it the ( S. Na 
Ordnance Lab., White Oak, Md. It is simple in design and offers an impro\ 










‘ 








erformance, with up to 65 pr ent fewer stat parts tha mally require 
I'he amplifier makes possible a power gain of about 5000 to vith a t 
f amplification. ‘The single stage gan ufhcient for ( im btain 








ANOTHER CAUSE FOR THE ENGINEER SHORTAGI 














revealed u 1 recent urve by the Carnegic | titut I ( 


Pittsburgh 13. Pa.. showed that a majority of science and engineer alumni a1 





] 
in the higher echelons of administration and management. Questionair 









sent to 18,000 alumni, and 9 per cent were returned. Roughly, two-third 

11,500, hold bachelor, master r doctoral degrees in engineeri YI ience, but 
2391 listed their o upation as engineer. Ov ie the 

presidents, vice president ind cncTa ManAgCTS ] ngincs ha ii 

n the frelds of e ting ii« education, medicine iw a ) t I 

became clergymen, and three n onari 












ADDITIONS OF ZIRCONIUM INCREASE FATIGUE LIFI 











| 


of cast aluminum-brass allo ccording to experiments performed at | 
British Non-Ferrous Metals Research Establishment. While the mechanism 


not vet understood creep behavior not materially altered. and the addition of 


















zirconium has little effect upon the fatigue I f wrought allo Lh vdditi 








When you demand high uniform quality, 
you use Bonderite under the paint. 





@ When you see the smooth, tight-grained, uniform Bonderite coat- 


S ing move past the inspection station, you know your final paint film 
aU ea ill b h dl 

s will be smooth, even and lustrous. 
Fosign WO 


There’s another point to mention here. As production men know, 
when inspection finds high uniform quality on the paint line, there'll 
SEAL WITH A MEANING be mighty few field refinishing costs to bite into profits. 


The red and silver Bonderite 
seal on your products will tell 
buyers, “This Product Will 
Look Better Longer,” 25 years 
of national advertising backs 
up this seal. Write to find out *Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Of. 
how you can cash in on it. 


High uniform quality is just one of the advantages Bonderite 


delivers. Let us tell you the rest of the story. Write or call today. 


since», 
|=, AN RKB; RUST PROOF COMPANY ( | 19a 
: 2719 E. MILWAUKEE, DETROIT 11, MICHIGAN | feader in -, 


\ the field J | 
BONDERITE | BONDERITE ond BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL ; 


corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 
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Developments to Watch 







0.04 per cent zircomum to a test specumen raised its lite from 24 hr to 49 day 


under the same cyclic loading conditions. When immersed in a 3 per cent sal 





solution under cyclic load, the same alloy percentage increased life of the test 






specimen from 2 days to over 240 days 










AIR ACTUATED CONTACTORS PREVENT SWITCH WEAR 









on a new telemetering switch developed by the Rabinow Engineering Ci 


7212 New Hampshire Ave., N. W., Washington, D. C. In the new switch, ther 
t} 





is no rotating leaf spring contact to wear away the corresponding contacts on the 





board. Instead, each contact on the board has a leaf spring contact facing but 





not touching it. This second contact is depressed, and the circuit closed by a 





high pressure jet of air which is emitted from a single hole in a rotating disk 





passing over it. With this technique, several thousand closures per second are 





possible, because there are no limitations imposed by inertia effec issociate 






with the usual wiping or wearing of the contacts 









A LOCK AND SEAL ACTION 






between a nut and bolt is obtained by applyi ga sp il plast to 
threads of the bolt. No special lock nut or lock washer is necessary. Both 
the plastic and the machine fot applying it are being developed for the Lamson & 
Sessions Co., by the Arthur D. Little, Inc. research firm of Cambridge, Mass. ‘Thi 


nut can be taken off and reapplied 15 times without any detrimental effect upon 








its lock and seal qualities. The plastic gives a locking action on a bolt 

tapped hole as well as with a nut. The machine for applying the plastic sea 
will handle bolts in the range from 4 in. in dia down to a No. |] rew. Lams 
& Sessions will apply the sealant to the bolts on order, according to the breakawa 






torque desired 







AND IN ADDITION 










Gallium, a seldom used metal is finding a promising application a 





sealant in glass joints and valves in laboratory vacuum equipment, the Alcoa plant 
~ } jul] 

at East St. Louis, Ill. reports Pres Eisenhower just be 11 ill honora! 

member of the ASME. The first commercial production of titanium spong 





in the U. S. by the sodium-reduction process (all others are by magnesium red 





tion) has been accomplished by the Electro Metallurgical Co., Div. of | 
Carbide & Carbon Corp.; located at Ashtabula, Ohio, the plant will hav 
capacity of 7500 tons of titanum sponge per yeal Single cylinder stea 
turbines are being installed on U.S. ocean going merchant ships for the first tin 
since World War I, according to G. E., Lynn, Mass., manufacturers of the n 
units; occupying less space than the conventional cross-compound units, the turl 
will produce 6000 hp at 120 rpm Battelle Memorial Institute, Columbu 
Ohio, is continuing its study of the life expectancy of thermoplastic pipe; th 












program is being sponsored by plastic pipe manufacturers, and material suppliet 





interested in getting some long-term data on plastic pipe under different servi 


conditions Adding a small percentage of the element tellurium to lead w 






double its strength and increase its resistance to vibration, heat, and corro 
. The National Bureau of Standards has a project from the Post Office Dept 
to study the possible mechanization of mail handling; this will include: the transfe 






of information on the letter to the machine; a memory which will know to what 
part of the country the letter will go; 







ind physical handling and sorting 
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Two Ways Armco ZINCGRIP Steel Tubing 
May Help You Cut Costs, Build Sales 


Besides the cost-saving design possibilities offered by 
steel tubing. Armco Zinccrip Tubing can give your 
products a big plus value: It is the protection of a 
special zinc coating. 


Long Product Life 


The mill-applied, hot-dipped zinc coating, on inner 
and outer walls of the tubing, is assurance of extra 
durability for your products . . . more satisfied 
customers. And the smooth, attractive finish of 
Zinccrip Tubing can give your products another 
poweriul selling point. 


Economy in Fabrication 


With Zinccrip Steel Tubing you can take full ad- 
vantage of the weight reductions possible with rigid 
tubular construction. Easy-to-fabricate, lighter-weight 
products can save you money and help boost sales 

You can bend, join, flange, upset or bead Armco 
Zinccrip Tubing on standard equipment. The special 
zinc coating stays on .. . doesn't flake or peel in 
fabricating operations. 


For Your Products? 


Manufacturers of conveyor rolls, farm equipment, 
lawn mowers and Sw ee pers, T \ antennas and scores 
of other products are making profitable use of Armco 
Zinccrip Steel Tubing. Why not consider its advan- 
tages for the products you make or use? 

Just fill out and mail the coupon. We'll send you 
complete information. 





ARMCO STEEL CORPORATION 
1526 Curtis Street, Middletown, Ohio 


Send me more information on Armco Zincerip Stee! Tubing 


We manufacture 
Name 
Company 

Street 


bE : State 


Typical applications where Zinccrip Tubing helps build sales and cut costs 


(—) 
ARMCO STEEL CORPORATION  »pk"Co 


1526 CURTIS STREET, MIDDLETOWN, OHIO \/* 


SHEFFIELD STEEL DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. e THE ARMCO INTERNATIONAL CORPORATION 
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Both bearings get cool air in 
new DELCO Electric Motors! 


oling increases bearing life and reduces 
ntenance on heavy-duty TEFC units 


Two fans, each strategically located near one of the bearings, give these large 
totally-enclosed, fan-cooled Delco Electric motors a more effective cooling system. 
The bearings get the coolest air first. Then; the entire motor is evenly cooled as 
the air moves rapidly through special tunnels built in the wall of the main frame. 
This remarkable new system assures quiet air flow, increased bearing life and less 
need for maintenance. It’s another example of how Delco Products engineering 
leads the way in solving your motor problems to provide more value, more 
consistently good performance on every application. Contact your nearby 
Delco Products distributor or sales office now for all your motor requirements. 


a), DELCO Zaz MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


FRoved. best by Peformance 
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Cool air enters at 
ends, cools bearings 


nels acro entire mot 


Tapered fans turn cool air 
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Quiet air 
controlled by large tunnels 
in motor frame 
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Flexioc thin nuts save space, 
weight and production time 


SPECIFICATIONS 
s 4 


FLEXLOC 


A 


a 


THIN * 


NATIONAL COARSE THREAD—U.S.S 


: WIDTH 
ACROSS 
CORNERS 


361 
397 
433 
649 
$36 
938 
1 
155 


299 
516 


732 


NATIONAL FINE THREAD—S.A.E. 


312 
344 
37 


*Steel only (plain or codmiur 


m stock sizes 


Self-locking nuts are 30% lower 
and lighter; speed up assembly 


with hand or power tools 


Self-locking FLExLoc thin nuts are 30°;, lower than 
regular height locknuts of the same nominal diameter. 
They fit into spaces where regular height locknuts will 
not go. You can design lighter, more compact units 
with them. 

Where you must reduce weight in a completed as- 
sembly, you can save by using shorter bolts with these 
lighter nuts. And you save production time. The length 
of engagement of mating threads is shorter: fewer 
revolutions of hand wrenches or power nut runners 
are needed to seat them. 

FLEXLOC nuts are of |-piece, all-metal construction 
You can use a FLex.oc fully seated as a locknut or at 
any point along a bolt as a stop nut. Once the threads 
in the resilient locking section are fully engaged, the 
FLEXLOC grips the mating threads with uniform locking 
torque wherever wrenching stops. Since there are no 
nonmetallic inserts to come out or deteriorate, the 
locking life of a FLEXxLoc is virtually unlimited 

Y our authorized industrial distributor stocks FLEXLo« 
nuts in a variety of sizes, materials and finishes. Consult 
him for details. Or write us for information about your 
special locknut problem. Flexloc Locknut Division, 
STANDARD PREsSED STEEL Co., Jenkintown 28, Pa 


“REGULAR 


FLEXLOC thin nuts are 30% lower than regular height locknuts 
There is a corresponding saving in weight. In sizes through 

, in., thin FLEXLocs meet tensile strength requirements for 
regular height locknuts. FLEXLoc nuts can be made in the 
thin type because every thread, even those in the locking 
section, carries its full share of the load There are 
nonmetallic inserts to waste head space 
structure of the nut 


Standard FLEXLOC self-locking thin nuts are available In plain OI! 
cadmium plated alloy steel, for use in temperatures to 550°F 
in plain or silver plated corrosion resisting steel, for tempera- 
tures to 750°F: and in brass and aluminum, for temperatures 
to 250° 


STANDARD PRESSED STEEL CO. 


FLEXELOC LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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Leading design engineers choose this 


Chain for severe conditions 
...it’s LINK-BELT LXS for drives and conveyors 


eS 2k | a 





Pipe mill « 
with attachments to mx pipe 
smoothly 


Advance-design shi l-crane gets its 
traveling at steering power through 


LXS chain 


—_ | 


Truck-mounted concrete mixer is driven by Link-Belt LXS chain (guard removed 


No ONE chain serves every purpose - - 
get the RIGHT one from Link-Belt’s complete line 


OR long life under severe drive Belt’s broad range of roller and 
or conveyor service, Link-Belt silent chain of cast, combina- 
LXS chain is the choice of more and tion, forged and fabricated types 
more leading designers. Here's a Your nearby Link-Belt office can 
fabricated steel roller chain that give you all the facts. Why not call 
combines ruggedness with accuracy, today for an expert, unbiased 
thanks to the manufacturing refine- appraisal of your needs? 
ments that are a by-word at Link- 
Belt. 
It’s the same story for every drive 
and conveyor requirement — you'll i] N n 
find the chain that’s best for the job 
in the complete Link-Belt line. No 


other single source can equal Link- CHAINS & SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities, Export Office New York 7; Canada, Scarboro (Toronto 15); Australia, Marrickville 
N.S.W.; South Africa, Springs, Representatives Throughout the World 


Product Engineering — June, 1956 13 





Nickel plated inside and out to meet rigid one of many 
specifications of Atomic Energy Com- Newport New 


mission, these pressure vessels comprise Dock Company 


Designers specify nickel plated vessels 
to guard product purity 


Designers, along with plant opera- 


tors in scores of industries, find that 


Economical protection plate large quantities of equipment 


meet exacting demands of the 


] ] ] ] re »f “Ee = > "Oo yl t n rot a . 

a reasonable thickness of nickel plat- Heret fore, electroplati S . omi “nergy Commission. Like- 

ing helps in three wavs: compiex shapes posed several diff l ; f ee F 

ines fl l n Wi : tes But thanks to expansion and " Wis neeas ot commercia 
First, by guarding equipment provement of facilities, nickel plat 


against mild corrosive attack. ing is no longer limited to relativ 
small, simple forms. 


can save 
plating 
Secondly, by protecting product pu- 
rity during the production cycles. Even on the most intricate shapes purity nd ; 1e same time cut 
of low-cost base metals, new tecl 4) pment. Plati: 

. . 2 alco ne eq ymer lating 
niques now permit plating a uniform, witty Rete chit hon neheed wemeene 
extremely hard, corrosion-resisting , 

: le oF . problems. It may be the answer you 
coating of nickel that offers sturdy k , ‘ 
. eK oO sen 3s fT let is oT 
protection. ; ane Phe <alhso yey : 


protect produc ; 


And last but not least, by provid- 
ing such protection economically. 


Operators of food, chemical, petro- 
leum and other process plants have 


netal difficulty. We'll be glad to give 
made significant savings by use of Dependability of advanced methods ou suggestions 


nickel plated equipment. has made it practicable to nickel- practical experience. Write us today 


iMco. THE INTERNATIONAL NICKEL COMPANY, INC. $2.2! 355% 


New York 5, N.Y. 


based on our long 


1+ 








MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 














FREE-ROLLING — SELF-ALIGNING. Spheri- DIRECT SHAFT MOUNTING with bearing ADAPTER MOUNTING permits use of com- 
cal inner ring is free to align in any o_o being pressed or shrunk on the shaft. mercial shafting without machining. Easy 
| tion. Load is distributed over entire roller Especially desirable to achieve maximum installation removal of adapter-type 
assuring full load capacity. Destructive economy on production applications. bearings are provided by the tapered 


sleeve, locknut and lockwasher. 


edge loading cannot occur. 





Builders of industry’s heaviest equipment 


choose this self-aligning roller bearing 
for toughest applications £ 












You’re in company with blue-chip makes industry’s most complete line 
machinery makers when you specify of ball and roller bearing blocks 
high-capacity Link-Belt self-aligning This includes pillow blocks plus 






roller bearings. Wherever tough- flange, flange cartridge, cartridge, 
duty equipment calls for self-con- take-up and hanger blocks. Ask any 





tained, pre-adjusted bearings and one of the 40 Link-Belt offices for 
simple mounting, you'll find them data Book 2550 
on the job .. . handling heavy radial 
and thrust shock loads 
These self-aligning roller bearings oe 
have internationally standardized LINK BELT 
boundary dimensions and are avail- we 
able everywhere. Link-Belt also Ball and Roller Bearings ‘-”** 







standards for Ser 
0 and OK 






22500-A and 22600-A 











LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Bele Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W 
South Africa, Springs. Representatives Throughout the World 
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WAUKESHA METAL 
Copper Base, High Nickel Content 
Corrosion-Resisting Alloy. Developed 
and Produced Only by 
Waukesha Foundry Company. 


to meet your design needs... 


7 
@ “Top” product designs and process equipment in § ri y bh e y e 


every field require “top” castings. 


Especially is this so where there is a critical corrosion- re 
resistant casting design problem combined with one m ° e r n 
of hardness, or strength, elongation, wear resistance, ene e 
bearing qualities, impact, scale resistance, seizing or f } ¥ 
galling, or intergranular corrosion among others. o 4 i i , e $ eee 
Waukesha has the right metal and the casting ability 
to produce castings precisely to specifications... 
castings that stand up to the severe demands of to- 
day's designs and process equipment demands. 
Metallurgical laboratory control guarantees you 
castings that are uniform, close-grained, free of 
porosity, metallurgically accurate in composition, and 
dimensionally correct—real assets to your products. 
We suggest that you write for a casting quotation or 
engineering counsel. 
Waukesha Foundry Company, 
5603 Lincoln Avenue, Waukesha, Wisconsin. 


YT PI Ie4 


fountly Company 
WAUKESHA, WISCONSIN 


WAUKESHA—SPECIALISTS IN 
CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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MECHANICAL COUNTING 


Small Resets count strokes, turns, or pieces . . . 
are used by thousands for moderate duty in 
parts inspection, quality control, conveyors, 
machine tools, light presses, etc. 




































HAND COUNTING 


Where objects or units cannot be counted elec- 
trically or mechanically, hand-operated count- 
ers like this Hand Tally do the job. For in- 
stance, quick spot checks of production or 
performance, traffic count, inventory, etc. Fits 
‘ palm of hand, counts one for each pressure of 
thumb lever, resets to zero by turning knob. 


WBS ; I Paley eas TA 
Insist on Standard 
VEEDER-ROOT | 

COUNTERS 


from your Industrial 
Supply Distributor 
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“how many? . 





Why is COUNTROL 


important in every business today? 


Countless times a day, every business needs to know 
. . how much? . 
many other questions that can be answered only by 
facts-in-figures. But how to get these figures . 
many different machines, processes, operations and 
systems? Veeder-Root Counters are doing it 

every day, by means of: 


how far? ” and 


from so 


ELECTRICAL COUNTING 


These remote-indicating counters bring your 
production machines as close as your office 
wall. AC or DC, they can be connected in series 
with any simple switch, and will transmit pro- 
duction figures instantly over any distance. 
May be panel-mounted in groups. 


CONTROLLING 


Set it for the exact number of turns, pieces, or 


operations required and this Predetermin- 
ing Counter will control the run exactly . . . pre- 
venting over-runs and shortages. When the 
predetermined number is reached, counter will 
light a light, ring a bell, or actuate a stop-motion. 


IN SUM: If it can be counted or controlled . 

count on Veeder-Root to do it. Get in touch with your 
Industrial Supply Distributor for standard counters 
for application to your production machines and proc- 
esses. And get in touch with Veeder-Root for counters 
to be built into original equipment. Veeder-Root 
Inc., Hartford 2, Connecticut. 


Craftsmanship of the 20th Century 


Today’s industrial designers face a dual chal- 

lenge in the race to outdistance competition 

MONSANTO Their products must be more pleasing in ap 
pearance, more efficient in performance 

Many of these designers are working closely 

with plastics engineers in the custom molding industry to achieve 
both goals simultaneously. Read how one of America’s leading 


manufacturers of air conditioning units improved Sales in a 


fiercely contested market by utilizing the unique properties 
offered by plastic materials 


New housings of Lustrex Styrene plastic 
are building business for Fresh’nd-Aire 


DESIGN OBJECTIVES. In creating a new line of 


units, the management of the Fresh’nd-Aire Company 


air conditioning 
division of the 
Cory Corporation, Chicago, required an interior housing with many ad- 
vanced features. The new housing had to have sleek decorating styling to 


make it an outstandingly handsome piece of furniture. It had to incorpo- 
rate tight-fitting removable parts It also had to be produced at reasonable 


cost. 


y 


MATERIAL SPECIFICATION. Careful testing by) 
Fresh’nd-Aire engineers proved that Lustrex high im- 
pact styrene offered the most desirable characteristics 
A styrene housing could be economically produced with 
an attractive, soft-lustered, surface-to-surface coloring 
in the specified shade. This eliminated six costly paint 
ing and cementing operations. Injection molding tech 
niques for high impact styrene freed designers from the 
restrictions of metal die-stamping machines. Modern 
smooth-flowing lines could be obtained. There was no 
danger of rust or corrosion deteriorating the housing 
Furthermore, Lustrex high impact styrene provided a 
strong base for rivets, bolts and other anchoring devices 
This tough Monsanto styrene also demonstrated its abil 
ity to hold critical dimensions. Parts like reversible vents 
and a front cover accessory panel could be removed and 
replaced repeatedly without the hazard of bending out 


of snug fit 





PRODUCTION ENGINEERING. General American Transportation 
Corporation, Chicago, was commissioned to supply the styrene housing 
for Fresh’nd-Aire. Every design requirement was satisfactorily met by 
molding the component of Monsanto Lustrex Hi-Test 88, a rubber 
modified high-impact styrene. The part is produced in a hydraulic 1500- 


ton press and contains 40 ounces of the Monsanto styrene material 


THE FINISHED PRODUCT. The new Fresh’nd-Aire unit has earned 
the hearty approval of both trade and public. Sales officials agree the 
change to styrene components has improved the marketability of the line 
The interior housing and exclusive “Style-Gard” accessory panel have 
added vital style interest to the unit—and improved its performance. A 


300% sales increase over last year is anticipated for the 1956 season 


this is one of hundreds of design and production problems which have 
been solved by utilizing the facilities of the plastics custom molding in 
dustry. These 20th Century craftsmen are available to manufacturers 

rreater efficiency and lower costs. As a major supplier of 
plastic resins Monsanto is in a position to introduce you to custon 
molders who will put their skills to work for you If you are considering 
a design change for your product line, be sure to investigate plastics Write 
to Monsanto Chemical Company, Industrial Applications Dept., Room 


906 Sp! nefield 2, 





























Investigate the Monsanto completely- 
balanced line of styrene 


plastic compounds developed for 
particular applications and sold 
under the trade name 

















the characteristics o0f ARMASTEEL, 


from the STANDPOINT OF 


HAROLD G. 


One of the many problems which today confront the 
engine designer emanates from the restricted space in 
the crankcase. Here is what I mean... 


Automotive sales departments are perennially pressing 
the engine designers for better performance to keep up 
with competition. By applying the results of research, 
the design engineers have been able to partially satisfy 
the demand by increases in compression ratio, freer 
breathing and improved carburetion. This is accom- 
plished, of course, by larger valves, high lift cams, 
and by multiple carburetors. 


Because there is a limit as to how much the maximum 
horsepower can be increased by changes in breathing, 
and because of the real need for higher torque, the 
designer must sooner or later think in terms of larger 
pistons and/or greater length of stroke. This, in turn, 
means greater rotating and reciprocating forces which 
in the new and modern V-8 engine must be balanced 
by larger counterweights. And up until recently, this 
presented a serious problem due to the usual restricted 
area of the crankcase. But now, the problem is solved 
with relative ease for the shell-molding process 
allows considerably greater latitude in the design of 
the counterweights. 


With shell casting, it is now possible to flare the counter- 


PARTING 
LINE 


WIDE 
COUNTERWEIGHT 
FLARE 


AND LOW 
DRAFT 


NARROW SPACING 


ANGLES 


by 
SILGGREEN 


Ch lef Engi neer 


Central Foundry Division 


General Motors Co p. 


weights to any desired width (end surfaces car 
prac tically perpendicular to pattern parting) to ach 
the maximum balancin ig effect. Radii 
tips can be consistently cast as low as }” (in other 
methods of producing c ranks hafts, the variation on the 
tips or corners was so great that a 1” radius was usually 
specified). Shell-cast crankshafts are produced with 
extremely narrow spaces between the counterweigh 

In fact, the drawing of deep and narrow pockets of 
this nature is entirely practical now. (These points are 
illustrated in my two accompanying sketches). 


of counter 


Another example: draft angles of less than degree 
are commonly used. All these factors make it feasible 
to produce the eight counterweight shafts for V-8 
engines which many engineers favor because of their 
ability to decrease crankshaft deflection and loads on 
main bearings. With shell-cast ArmaSteel, crankshafts 
can now be made for even the extremely difficult V-6 
engine. (See photographs. 


Also from the standpoint of machining, the new shell- 
cast ArmaSteel crankshafts present substantial ad- 
vantages. It is now possible to eliminate the cheeking 
and turning operations on the sides and on the outside 
diameters of the counterweights on some designs. When 
these machining operations are necessary to attain 
maximum counterweight thickness and diameter only a 
minimum of stock need be removed. 


The good dimensional control of shell-cast crank- 
shafts, over long production runs, provides for 
consistent balance drilling. This dimensional 
control is due to the negligible pattern wear, and 
the hard, smooth, and accurate mold. (Shell- 
molds are bonded by phenolic resin and cured 
before stripping from the pattern. 


By using accurately machined patterns, with 
the crankpins positioned, the completed castings 
provide excellent crankpin index. 
It is the combination of the method, shell- 
casting, and the material, ArmaSteel, that makes 
the cast crankshafts so practical. The metal, 
ArmaSteel, combines the advantages of both 
castings and forgings. It possesses unusual re- 
sistance to fatigue and wear. Its rigidity (modulus 
26 to 28 million) results in minimum deflection 
therefore accurate alignment. Its high damp 
ing capacity allows it to absorb vibrant energy 
and thus contribute to noiseless operation. 
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SHELL-CAST CRANKSHAEFTS 






DESIGN 




































ArmaSteel V-6 Crank 






Unlike many cast materials, ArmaSteel is ductile and cu. in.) means a lighter crankshaft. (4 pounds lighter in 
therefore does not break under ordinary handling, the case of one popular V-8 engine 

machining, or impact loads. Its high tensile strength 
90,000 psi for the crankshaft grade) renders ArmaSteel 
highly desirable not only for crankshafts, but for many 





In my opinion, the biggest reasons for the autornotive 


industry to switch to the shell- ast ArmaStee! crank- 
shaft are the lower net cost plus a greatiy improved 


iohiv etre 7 . . > . . : . 
other highly stressed components. product. Savings result from: less material purchased; 








lower freight (because of the casting being so much 





ArmaSteel crankshafts are inspected in a great many 


I 







‘ — . : closer to final dimensions) and considerably less time. 

ways here at Central Foundry Division—both con- labor, tool-wear, etc. in the entire machining and 

ventional and unique. 100% hardness testing, magnetic finishing cycle. ; 

particle inspection, and sonic testing (a Central Foundry 

development) are given each crankshaft. In addition, 
I g 







} 


All in all, I believe, shell-cast ArmaSteel promises 
much for the design engineer, the production engineer, 






gamma-ray radiography is used as another control 






the cost engineer and the ever-demanding sales de- 


partment 






measure. Indication of performance is proven by 3 





years of thorough testing in various types and sizes of 





passenger car and truck engines. In extremely critica! For information on how your product can also benefit 
laboratory and road tests, the ArmaSteel crankshaft from ArmaSteel, the metal, and Shell Molding, the 





process, write today for your copy of the ““ArmaSteel”’ 
catalog and the pamphlet “Shell Molding at Central 
zravity of ArmaSteel (.2665 lbs. per Foundry.” 


{ 
BI 





remained intact while other engine parts failed. 
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Complete Motors ...or Motor Parts 


Let your design problem make the choice! 





Standard motors and matched motor 
parts represent only the beginning of — 
what R & M is qualified to build! Spe- 
cial R & M fractional-horsepower with 
any housing design—or specially de- 
signed motor parts to fit your housings 
—are regular R & M contributions to 
products such as those listed at right: 


Portable Saws 


Nut Setters 
Hammers 
Routers 

Screw Drivers 
Hedge Trimmers 
Lawn Mowers 
Nibblers 

Lock Mortisers 
Valve Grinders 


Portable Grinders 
Sirens 

Hair Driers 
Advertising Devices 
Ventilating Equipment 
Oil Burners 


Vacuum Cleaners 
Files 

Sanders 

Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 
Food Mixers 
Polishers 

Planers 


Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 





The machine that tests motor performance 


in minutes instead of months! 


Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M “Electrical 
Slide Rule,” the performance of any one motor design 
can be calculated in about 20 minutes! Result? R & M 
can engineer a motor to your exact requirements... 
thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 


You can expect quality 


from every Robbins & Myers motor! 


Here, for example, are some of the quality features 


built into R & M universal motor parts 


1. Every field coil has paper in the slots in addition 


to standard taping. More insulation means longer 


motor life, fewer failures. 


Insulating material is selected for the job. For ex- 
ample, glass insulated wires are used in sander and 


saw motors 


R & M motors are varnish-dipped and baked—as 
much as three times when service requires it. 


. Standardized commutators and laminations—for 


mass-production at no sacrifice in quality 


for greater con- 
finish. Brushes 


Diamond-turned commutators 
centricity and 
last longer! 


smoother surface 


Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 








How to select the best 


hractional Horse 


ower 


APPLIANCES 


Moto FOR MACHINES, 
‘RY POWER TOOLS, 


The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R«&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor 
If so, we’d much rather work out a special motor for 
you than see you take an “‘off-the-shelf’’ compromise. 

Ordinarily the extensive calculations required make 
We've licked that 
problem, too, with the unique R & M “Electrical Slide 
Rule.’ This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


custom-designing pretty expensive. 


Some Other Advantages of R&M Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
extra varnish treat- 
a gratifyingly low failure rate 


diamond-turned commutators; 
ment; 

As a pioneer in the small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 


RaM MAKES BOTH! 


Fractional horsepower motors and parts 
. from 1/200 h.p. 


qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. 
to find out. 


At least, it won’t cost you anything 


Let Us Tell You More 


Call the nearest branch office for an R & M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee 


ROBBINS & MYERS, INC., MOTOR DIVISION, 
Springfield 99, Ohio 
Please send me, without obligation, information on 
Motor Parts for Portable Tools 
Universal Motors 
Capacitor Motors 
Universal and DC Motors 
R & M ‘All-Weather’ Motors 


Please have a Motor oper ialist call 


up to 200 HP 


City & State 


eeeeeeeeeeeeeee ee eee eeeeeeeeeeeeeeeeeeeeeee 


eeeeeeeeeeeeeeeeeeeeee ee eeeeeeeeeeconeeeee 


"ROBBING e MYERS, inc. 


Integral Horsepower 

motors; famous R&aM 
“All-Weather"’* motor with sealed 
bearings. Up to 200 h.p. 


*** All-Weather” is an R&M trademark 


June, 1956 


SPRINGFIELD 99, OHIO * BRANTFORD, eee 


y , eng) (OE 
Cape € < = es y pel 


Fractional & Integral h.p Electric 
Motors & Generators Fans 


Electric & Hand r Propeliair industrial 
Hoists & Cranes Ventilating Equipment 











Announcing 


STYRON STYRON 


440 





new 


STVRON STYRON 


665 689 


Styron 


Greater than ever versatility 


em sie), | 


440) 


high impact strength 
with heat distortion 
of 200° F. 


Excellent surface finish. Good mold- 
ability. For the first time all these 
properties are combined in one poly- 
styrene. Long needed for superior 
radio cabinets, appliance housings, 


cutlery handles, and parts for 


refrigerators, cars and cameras. 





STYRON 


429 


high impact strength 
plus improved surface 


gioss 


Gives greatly improved surface 
finish and gloss to sheet products. 
This combination meets the exact- 
ing requirements of the industry .. . 
increased flexural strength brings 
new benefits to low-cost vacuum 


forming from thin extruded sheets. 





STYRON 


665 


general purpose— 


for improved extrusion 


Provides a new standard for quality 
performance, Greater resistance to 
shattering and cracking at the cut- 
off operation. Relatively high heat 
distortion temperature. For bristles, 
thin film and many general shape 


extrusion applications. 


Get full detaiis on the Dow polystyrene family at the Plastic Exposition 
—Booths 1017 and 1025, Coliseum, New York, June 11-15. 
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STVYRON STYRON STYRON sro 
666 688 480 683 











compounds 


for plastics design and molding 









Now the growing family tree of Dow polystyrenes gives you your 
STYRON pick of America’s most widely used molded plastics. You have 
new general purpose Styron® plastic materials with improved flow and 


689 extrusion properties, You also have new high impact materials with 


better heat resistance and glossier surface. As a result, you will find many 









7 applications are possible for the first time 
general purpose— 









Each new compound has been made to the same high standards of quality 

easy flowing and uniformity which have earned for Styron plastics an unparalleled 

for thin sections position of leadership. And each formulation is proved to do its job—in 
laboratories, in fabricating and in use by the consumers. Each is prove 





be a real champion in its field 






a eS a on we 
leets the pecial 1 juirements for With the addition of these new compounds Styron brings you eleven 






molding thin sections, deep draws, 





different formulations—more than are offered by any other supplier. It 





and parts demanding accurate 





is the first and most complete line of polystyrene ever offered. When you 





dimensional control—such as con- 





call Dow, you know you will find the right polystyrene to suit every 





tainers, vials and housewares. Proved 





molding need. 





excellent for high speed automatic 





molding and large area parts. Consult your Dow representative. Learn about the extra benefits you get 





with the complete Dow line of polystyrene Discover the Dow reputation 





for service including the unique plastics technical service. Write THE DOW 








CHEMICAL COMPANY, Midland, Michigan—Plastics Sales Department PL427G. 






you can depend on DOW PLASTICS 
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yineering report 


ompletely 


Welsemilice 


New Control Demands 


Recently, with the intensified interest in automat- 
ing production and processing lines, there devel- 
oped many new measuring instruments whose 
signals had to be translated into automatic con- 
trol of variable speed drives. These signals re- 
flected changes in many variables—such as pres- 
sure, flow, weight, level, color, light intensity, 
radio-activity and peripheral speed. 

The instrumentation industry has been ingen- 
ious in developing devices to sense and measure 
these variables, translating them into the industry 
standard of 3 to 15 psi air pressure; each equal 
increment of change in psi representing a linear 
change in the measured signal. 

The need, then, has been for some type of auto- 
matic control to accurately and continuously 
transfer the instrument air signal to equally pro- 
portioned changes in the output speed of the 
variable speed drive. 


IST STAGE 
HEAT EXCHANGER 


TO 2ND STAGE 
HEAT EXCHANGER 


FACTORY 

















VAPOR 








AIR SUPPLY LIQUID VAPOR 


SEPARATOR 


LiQuid 





3-15 PSI 
CONTROL AIR 





POSITIVE 
PNEUMATICALLY 
OPERATED : PUMP 
VARIABLE 
SPEED DRIVE 


DISPLACEMENT 


The most logical choice for the basic mechan- 
ical variable speed drive is the versatile and effi- 
cient REEvEs Motodrive an inexpensive 
power package that combines the motor, variable 
speed mechanism and gear head reducer into one 
compact unit. The Motodrive operates on the 
time-tested principle of a V-belt driving between 
two pairs of cone-shaped discs which are adjust- 
able to form an infinite number of driving an‘ 
driven pitch diameters to give variable speed a: 
the output shaft. 


Reeves Automatic Control 


By replaciiug the manual “handwheel control’ 

of the Motodrive with a pneumatic REEVEs Auto- 

matic Control, output speeds are continually ad- 

justed in direct (linear) proportion 

SS Sh to the signal changes of the meas- 
= uring instruments. 

An increase in the instrument 
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VARIABLE SPEED DRIVES 


control pressure activates a valve, admitting sup- 
ply air to a cylinder chamber. This force against 
the air piston in the cylinder moves the speed 
shifting mechanism of the REEVEs Motodrive to 
increase the output speed. 

A decrease in control pressure exhausts air from 
the cylinder chamber, causing a decrease of the 
output speed. Any change, therefore, in control 
pressure of the measuring instrument gives an 
automatic corresponding change in the output 
speed of the REEvEs Motodrive . . . resulting in 
exact processing control. 


Cam-Compensated Design 





OUTPUT SPEED RANGE 


MIN 25% $07 73% MAX 
SPEED SPEED 
CONTINUOUS LINEAR OUTPUT speeds in 


Proportion to instrument cir pressure 











The output speed of this type of variable 
speed drive with standard controls is in the 
form of a curve. 


The REEvEs Automatic Motodrive incorpor- 
ates a cam to control output speeds in direct 
(straight line) proportion to instrument air signal 
variations. This cam is contoured to produce 
linear speed changes over the entire output speed 
range of the Motodrive. 


utilizes this Reeves Control 


Evaporating the natural waters from fruits to 
produce fruit concentrates has greatly reduced 
the cost of packing and shipping of fruits. 

Great care must be exercised in the exposure 
of the fruit pulp to temperature and pressure to 
retain the natural flavor. 


A recently designed and remarkably fast one- 
pass process incorporates REEVES Automatic 
Motodrives to automatically control the crit- 
ical relation between concentrate density and 
rate of flow. 

As water is evaporated from the fruit pulp, 
the smaller volume reflected by the dropping 
level in the liquid-vapor separator is sensed by 
a pressure differential transmitter. 
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Converted to 3-15 psi air, this signal works 
through the automatic controller to reduce the 
speed of the REEvEs Motodrive and, in turn, 
the speed of the constant displacement dis- 
charge pump. 

The Reeves Automatic Motodrive, used in 
connection with modern instrumentation, is your 
answer to flexible, sensitive, accurate speed con- 
trol for automatic processes. 

We don’t know ail the possible applications for 
this control . . . but our engineers will be glad to 
work with you on your design problems. 

For more details, write for Bulletin K25-M542 
REEVES DIVISION * COLUMBUS, INDIANA 


RELIANC 


ENGINEERING CO. 





ELECTRIC AND» 


ENDURO STAINLESS 











Above, refueling the Viscount at Cleveland Hopkins Airport. At left, a 
stainless steel filler neck is welded to stainless steel section of the tank at 
Wilco, Inc., Kenton, Ohio and Shelbyville, Tennessee. There's no weak- 
ness here. The welded seams will last as long as the walls themselves. 


REPUBLIC 


Pn " 


RepuBic)) Wolds Wider Kange % Standard Steels 
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STEEL... 


A unique tank truck, used in refueling Capital 
Airlines’ new Viscount—the world’s first turbo- 
prop airliner—has been developed by Shell Oil 
Company and built by Wilco, Inc. 


The tank consists of two separate compart- 
ments. One containing Shell Fuel is fabricated 
from Republic 50 High Strength Steel for light- 
ness and strength. The other is fabricated from 
Republic ENDURO Stainless Steel, Type 302, to 
resist the corrosive effect of the alcohol-water 
mixture. The two compartments are then welded 
together into one strong, integral unit. 


ENDURO Stainless Steel has literally thou- 
sands of both ground and air applications. And 
it is economical to use because it does so many 
jobs so well at the lowest ultimate cost. 


You can use ENDURO in thinner, lighter sec- 
tions to save weight or gain space without loss 
of strength, without sacrifice of safety. ENDURO's 
exceptionally high strength-to-weight ratio and 
fatigue-resistance provide these bonus benefits. 


ENDURO has proved its ability to resist heat 
in countless applications including compressors, 
turbines, after-burners, fire-walls and shrouding. 
Now it is replacing other metals that cannot re- 
tain their strength at the high temperatures pro- 
duced by air friction at supersonic speeds. 

Republic is the world’s largest producer of 
aircraft steels—stainless steel, alloy steel and 
titanium. Our metallurgists and engineers are 
ready to help you apply them to your design or 
development work. Just send the coupon for 
more information. 


OTHER REPUBLIC PRODUCTS FOR DESIGNERS AND EQUIPMENT BUILDERS 


ALLOY STEELS cre exceptionally 
strong. Their high strength-to- 


weight ratio permits smaller sec- 
tions to carry heavier loads at 


higher speeds with no sacrifice in 
strength or safety. These fine steels 


lengthen service life in all types 


of parts and equipment. Republic 


metallurgists will help you use 
these steels to the best advantage, 


TITANIUM can save hundreds of pounds per application. Its lightweight and high strength factors . 
plus an outstanding resistance to corrosion make it an extremely attractive metal for use in na- 
celle construction, firewalls, frames, etc. Republic produces titanium and titanium alloys in hot 
rolled and cold drawn bars, sheets, plates and billets. 


STEEL 


antl Stack Producdd 


porter re oor nr eee er 


REPUBLIC STEEL CORPORATION 
Dept. C-1503A 

3150 East 45th Street 

Cleveland 27, Ohio 

Please send more information on: 


0D ENDURO#® Stainless Steels 1 Alloy Steels © Titanium 


Name 








Company 


Address 
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Westinghouse 
Protects Its Quality with 


KLIXON Motor Protectors 


Westinghouse, one of the world’s leading manufacturers of motors and electrical 
products, has long been known for quality. And to further assure the utmost in 
dependability and trouble-free operation of its fractional H.P. motors, they 
incorporate a built-in Klixon Protector in their Thermoguard* motors. 


Here’s what Mr. J. F. Farrell, Sales Manager, Industrial Motor Department, 
has to say about Klixon Motor Protectors: 


“‘Modern living has promoted a multitude of uses for fractional horsepower electric 
motors. Many of these motors are hidden from view and are relatively inaccessible. 
They must give dependable automatic service under all operating conditions. The Klixon 
Motor Protector, used on Westinghouse Thermoguard* protected motors gives this 
full automatic protection against all conditions that might cause motor overheating 


You, too, can keep motors in your equipment working dependably by specifying and 
using Klixon protected motors. They will reduce maintenance costs, service calls and 
repairs and replaccments. The additional cost is 


low. The benefits are exceptionally worthwhile. LIxO 
®@ 


*Thermoguard is the Registered Trademark of 
Westinghouse Electric Corporation 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
906 FOREST STREET, ATTLEBORO, MASS. 
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Pick Them Up 
and Put Them In... 





Yes — it can be that simple when you use TRUFLEX 
Thermostat Metal elements and assemblies. 

Give us the specifications you want to work to, 
and we'll make TRUFLEX Thermostat Metal parts 
that are really at home in your product. 

Or, if you prefer to make your own thermal ele- 
ments, General Plate will produce TRUFLEX in 
strip form to accurately meet your thermostat metal 
specifications. Either way you will find that General 
Plate TRUFLEX Thermostat Metal brings about 
worthwhile savings in production costs by reduc- 
ing assembly problems in your products. You get 
consistently accurate performance of parts or strip 
because every order comes to you an exact dupli- 
cate of the original. 

And remember — over forty different types of 
TRUFLEX Thermostat Metal are available to you 

types covering a wide range of temperature ex- 
tremes for thermostat applications — for immer- 
sion in water or steam without corrosion problems 

in preferred resistance series to simplify cali- 
brations of current operated devices — for needed 
spring characteristics in thermal latches — or 


what have you? Write for TRUFLEX Thermostat METALS & CONTROLS CORPORATION 
Metal C atalog and engineering assistance. GENERAL PLATE DIVISION 


13 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


You can profit by using 
General Plate Composite Metals! 
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rmsis CYWYRPAK 


to eliminate maintenance on industrial control 


Now you can break the downtime barrier 
to further expanding industrial control. 
Westinghouse CYPAK* 
bold, new advantages to jump the limi- 
tations of mechanical relays. 

First, unlike the mechanical relay, 
CYPAK has no moving parts to wear, 
corrode, jam or otherwise cause failure. 
Data processing is carried out by mag- 
netic “make and break” of currents 
giving CYPAK a life at least 15 times that 


provides two 


of conventional relay systems. 

Second, CYPAK is given greater pro- 
tection against the mechanical shocks 
and corrosive elements of industrial ap- 
plications. Each component panel is 


* Trade-Mark 


fores of CyYPaK, 


sealed in a solid block of plastic. CyPAK 
systems are built up from an enclosed 
power channel into which the CYPAK 
elements are plugged in, locked in 
terminals are joined 
with push-on sleeve connectors. 


securely. Signal 


But get all the facts on the challeng- 
ing advances made in CyPAK. Call your 
Westinghouse sales engineer today. 

J-01004 

Write today for your free 
copy. The Whys and Where- 
Booklet 
B-6584. Westinghouse Elec- 
tric Corporation, 3 Gate- 
way Center, P. O. Box 868, 
Pittsburgh 30, Penna. 


WATCH WESTINGHOUSE 


WHERE THE FUTURE IS ALREADY IN PRODUCTION! 
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PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS 
“ZYTEL,” “ALATHON,” “TEFLON,” “LUCITE.” 


tempe ature 





Splined sleeve for 
new flexible coupling 
molded of tough 


ZYTEL 


nylon resin 


Now, 


its Outstanding wear resistance, 


molded ZyTeL nylon resin, with 
tough- 
ness, strength in thin sections and free- 
dom from need of lubrication, brings 
improved performance to this oil burner 
A splined sleeve of ZyTet offers 
continuous high-slip, lateral motion, and 


drive 


low-friction surface which will not gall 


on the blower wheel hub 


f™ 


ex 


) 


Blower wheel to which flexible couplings attach 


in gun-type oil burners. Also pictured are two 
coupling sizes with new splined sleeve of Z 
ndicated in red 
Products Corporation 


an City, Indiana 


YTE 
Manufactured by Guardian 


Coupling Division, Michi 


alumi- 


Du Pont ZyYTE! 


num drawn tubing which was previously 


replaces the 
standard this application. The ability 
of ZyTeEL to be molded to close toler- 
ances enables the sleeve to offer tight 
minimum-diameter clearances. Also 
ZYTEL is impervious to fuel oils and 
stable at elevated temperatures. It offers 
silent, smooth operation for many years 
of trouble-free service 

From the initial molding process to 
the installation of the coupling, ZyYTEI 
offers cost savings to both manufacturer 
and users. ZYTEL is easily and inexpen- 
sively injection molded and requires no 
further finishing. Installation and down- 
time are considerably reduced. Perhaps 
your product could be improved with a 
proper application of Du Pont ZyTEL. 
For further property data and applica- 
tion information, clip and mail the cou- 
pon on the other side of this page. 





up to 50°F ...is inert to corrosive fluids 


withstands 





After three years’ use, this hose lined with Du 


despite constant flexing. (Manufactured by Resistoflex 


INDUSTRIAL hose lined with TEFLON tet 
rafluoroethylene resin offers longer serv 
ice life and an increased range in applica 
involving extreme 


wions temperatures 


and pressures. TEFLON replaces natu 


or synthetic rubber linings and 
answer to the problem of convey 
hesives or cCorrosives 

Shoe Macl nery C orpo- 


Massachusetts 


The Compo 
ration, Boston, is a lead- 


ing producer of shoe machines and ad- 
hesives. In their machines for cementing 
shoe soles and bottoms, they emplo 

flexible hose to transmit adhesives fron 
the storage pot to the nozzie They lor 
merly used hose lined with synthetic 
rubber. It 


They then switched to hose of TEFLON. 


lasted no longer than a year 


Cross section of Resistofiex hose lined with 
TEFLON and jacketed with stainless steel wire 
braid. Hose is reported to hove practicolly un 
limited shelf and service life 


Pont TEFLC 


ana users repor 


N is unaffected by the adhesives it handles, 
Corporation, Roseland, New Jersey 

{ ttl 
as good as nev 
Cars USC 

The list o 
TEFLON is 
TEFLON 


pressures 


applicatio 


TEFLON 
alkali metals 

VdITIONS Its temperat 
extend irom 450 | SOO | 
is strong, flexible and nonfla 

he smooth, wax-like surface 
prevents evel 
from sticking to it 

A proper application of TEeFLo» 
provide cost savings as a result of k 
service life, reduced downtime or 
tenance time. Its unique physical, elect 
cal and chemical properties make Ter 
adaptable to a wide range of applica 


{ 


tions. Can you take advantage of the re 
markable properties TEFLON 
has to offer? For a compre- 
hensive report on its proper- 


j 


ties and proven applications 


mail the coupon on the other 


side of this page 
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PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS 
“ZYTEL,”” “ALATHON,” “TEFLON,” “LUCITE.” 


TEFLON 


design and reduces 


simplifies 


. . 
costs in mechanical seals 


LATEST design in mechanical seals features 
complete and rapid interchangeability with 
packing. Developed by Chemical and Power 
Products, Inc., New York City, this new seal 
can be made to fit any stuffing box, requiring 
no alterations or special clamps. It offers 
economy by eliminating product loss and 
minimizing installation and downtime 
TEFLON tetrafluoroethylene resin plays the 
feature role in the sealing of corrosive liquids 
and slurries. TEFLON is used as a shaft pack- 
ing in the form of a male and female cup, 
providing maximum flexibility with mini- 
mum spring pressure as a wedgelock in the 
bottom of the seal to prevent leakage and 
stop rotation of the stator. The self-aligning 
wedgelock of TEFLON slips easily in place, 
and the time and expense involved in install- 
ing a clamp to hold the stator are eliminated 


—- 
a” + aN 











TEFLON is selected in many sealing appli- 
cations because of its superior physical and 
chemical properties. TEFLON is chemically 
inert, and will operate within extreme serv- 
ice temperatures ranging from —450°F. to 
500°F. It is nonflammable, has zero water 
absorption, has low-temperature toughness 
and a low coefficient of friction 

A proper application of TEFLON can help 
you solve design problems involving ex- 
treme heat or corrosion 


New valve housing 


economically molded 


of Du Pont ZYTEL nylon resin 


Wlustration shows design change in thermostatical! 


y operated water control unit in past sixteen years. A 


housing of ZYTEL has replaced brass in this modern automatic home washing machine valve. (Housing 
molded by Chicago Molded Products Corp., Chicago 57, for The Dole Valve Co., Chicago 12, Illinois.) 








Slide fasteners of ZYTEL have been de- 
signed for use in a wide variety of military 
and consumer goods. Fasteners operate 
smoothly, even in extremes of temperatures 

. are resistant to mildew, coriosion and 
chemicals. They can be molded in a broad 
range of colors. (Manufactured by Waldes 
Kohinoor, Inc., Long Island City 1, N. Y.) 


E. |. DUPONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 

Room 106, Du Pont Building, Wilmington 98, Delaware. 

in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 

Please send me more information on the DuPont engineering materials 


checked: (] Zyret; [] AtatHon; [J Teriton; [J Lucite. | am interested in 


evaluating these materials for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


POSITION 


THE unique properties of ZYTEL nylon 
resin make it particularly adaptable to 
this new valve body design. ZYTEL is 
easily injection molded to close toler- 
ances. ZYTEL is tough, abrasion resistant, 
strong in thin sections, light in weight 
and offers good chemical resistance. It 
provides quiet operation with iittle or no 
lubrication, and possesses good insulat- 
ing characteristics. 

The molded threads on the two inlets 
in the thermostatically operated water 
control unit pictured above provide a 
strong, leak-proof connection when used 
with a standard hose coupling. The re- 
sistance of ZYTEL to water and chemicals 
prevents corrosion. In hard-water areas, 
these valve bodies are unaffected by de- 
teriorating action of minerals present 








Investigate DuPont engineering 
materials in your 


product development programs 


One of the family of these versatile engi- 
neering materials is often a key factor in 
product improvement or new product design 
The wide range of properties available with 
ALATHON® polyethylene resin, Lucitt 

acrylic resin, TEFLON 
resin, and ZyTe.' 


solve industrial design problems 


tetrafluoroethylene 


nylon resin are helping 


NEED MORE INFORMATION? Clip the 
coupon for additional data on the proper- 
ties and application of these materials 

















No. 5 of a series 








The Water Mizer is used for re- 
sistance welders, induction-heating 
equipment and hydraulic systems. 
The unit turns on the cooling water 
at the initiation of a cycle by means of 
a relay tied into the operating cycle. 

The problem was to stop the water 
flow to the electrode after the machine 
is idle for a time long enough to cool 
the electrodes. Here’s how a Fenwal 
THERMOSWITCH unit solved it 

When the welder is started, the 
Water Mizer, through a relay control 
system connected to the air solenoid 
valve coil or clutch on the welder, 
releases a full flow of water. The relay 
control keeps the water valve open 
until the cooling water becomes 
warmer than the Fenwal THERMO- 
SWITCH setting, at which time the 
THERMOSWITCH takes over and con- 
trols the flow according to operating 
requirements. 


How Fenwal 
Thermoswitch Units Operate 


In THERMOSWITCH thermostats the 
activating control element is the 
metal shell which encases the contact 
elements. Changes in temperature 
cause the shell to expand or contract 
instantaneously. This exerts either 
tension or compression on the struts, 
causing the contacts to make or 
break a circuit. Control in the Fenwal 
THERMOSWITCH units is calibrated at a 
given shell temperature by turning the 
adjusting screw until contacts operate. 

Fenwal THERMOSWITCH controls 
are constructed as either tension or 
compression operated with regular 
or inverse contact arrangements. 

Tension operated units may be sub- 
jected to momentary temperature ex- 





REGULAR - 


a 


TENSION OPERATED 








REGULAR 








- 
~~ 


COMPRESSION OPERATED 
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FENWAL THERMOSWITCH unit provides 
control of cooling water in the Water 
Mizer, a coolant control for welding and 
brazing made by Van Vooren Products, 
East Moline, Illinois. Compact Fenwal 
units are easily adjustable, highly re- 
sistant to shock and vibration and are 
totaliy enclosed against dust and dirt. 








posure of 100°F above their set 
point. They also may be subjected to 
any temperature below their set 
point without danger. Tension op- 
erated Fenwal THERMOSWITCH units 
may be set below 0°F but compres- 
sion operated units are recommended 
if rapid temperature changes in ex- 
cess of 100°F or extreme temperature 
overshoots are to be encountered. 

Fenwal compression operated units 
may be exposed to a temperature of 
—100°F indefinitely, and to tempera- 
tures 400°F above their set tempera- 
tures for short periods of time. 

The Fenwal THERMOSWITCH Con- 
trol is constructed with two silver 
contacts mounted on, but electrically 
insulated from, curved nickel-iron 
struts of low expansion coefficient. 
This element assembly is then 
mounted under tension or compres- 
sion in a seamless drawn brass or 
stainless steel tube. The amount of 
tension or compression is variable, 
depending on the position of the ad- 
justing sleeve and the temperature of 
the shell. 





CONTROLS TEMPERATURE. . . PRECISELY 
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Proved Applications 


Fenwal Sales Representative 


- 


Thermal 









is Of 


discusse | 


Engineers have time, tro 
and money it s plat 
laboratories by nousand 
temperature cont! and dete 
problems. Fenwal THERMOSWITC! 
units are contro process 
involve liquids and solid 

Put Fenwa eset 
technical know \ 
Chances are | yblem has 
ready been n mastered 
Fenwal engineers 

Write for new Catalog No. 500 
details and complete product listi 
on Fenwai THERMOSWITCH 
Controls, including units 
above, Midget Miniature 
sions of these, Snap-Act on Conti 


an 


d Indicati 


ollers 


FENWAL INCORPORATED 
26 Pleasant Street 


Ashland, Mas 


Please send n 


Catalog No 


lem i 





500. Our specific prob 
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Industry's newest specialist has many names, but just 
one purpose — to study parts, materials, or methods 
used in manufacturing, with an eye toward getting 
better quality or performance at lower cost. 


CONSIDER the possibilities of unusual 
adaptations of the... 
HEIM Zncbal SPHERICAL BEARING ROD END 


IDEA On the Van Buskirk marking ma- 
chine, there is a crank, shaft, worm gear, 
and pinion for raising and lowering print- 
ing drums. As an easy-to-install support 
for this shaft, three Heim Unibal Rod 
Ends were attached to the frame by simply 
drilling holes and fastening from the 
back with ordinary hex-head bolts. While 
the self-aligning feature of Heim Unibal 
was not essential at this point, the low 
cost and simplicity of the mounting made 
them ideal for these supports. 


IDEA Put 2 Heim Unibals in a double 
end offset link, such as was done in the 
Sterling “Speed-Troi” Vertical Mounted 
electric motor, and you have a smoother 
operation than could be obtained with 
specially machined, high cost part and 
without resorting to weldments or othe: 
time- or labor-consuming operations. This 
double end construction is not a stock 
item to be sure, but it demonstrates the 
possibilities of improved operation with 
the Heim Unibal. 


There are no set rules to say that a rod end can only be used 
as a bearing at the end of a push-pull rod — consider the 


versatility of the Heim Unibal, whose applications are prac- 
tically unlimited, 


THE 
FAIRF 


HEI 
IELD, 


M COMPANY 
CONNECTICUT 





MALE AND FEMALE SIZES 
ARE LISTED IN THE COMPLETE 
CATALOG OF HEIM BEARINGS. 


eee - a 
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Steel wire comes in so many different grades, 
shapes and finishes that it isn’t easy to keep 
them all at your fingertips. 

For this reason, we suggest that you give your 
American Steel & Wire representative a chance 
to help with new designs while they are still on 
the drawing board. He may be able to suggest 
1) a more economical wire, 2) a wire that will 
fabricate more easily or 3) a slight design 


Designing a new wire product? 


Call American Steel & Wire! 


change that will simplify production or lower 
the cost of the raw material. 

At AS&W, we use a lot of wire in our own 
plants; and have learned many little tricks that 
are yours for the asking. Just call your Ameri- 
can Steel & Wire representative. 

AMERICAM STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION SAN FRANCISCO, PACIF as! 


TEWNESSEE COAL & IRON DIV OR. FAIRFIEL ALA.. SOUTHERN DIST 
UBITED STATES STEEL EXPORT COMPANY, BEW YORK 


USS AMERICAN MANUFACTURERS WIRE 


AMERFINE—Aigh quality fine wire. 
AMERSPRING— music steel spring wire. 


AMERTEMP—heavy-duty oil- 
tempered wire. 


AMERLOY—alloy heading wire. 
AMERHEAD—uniform heading wire. 


AMERSTITCH—extra-tough metal 
stitching wire 
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Packard Electric Division 
General Motors, Warren, Ohio 


satisfied customers 
don't keep it a secret! 


This man’s bought a new way to do an old job . . . an electric 
power mower to cut his lawn. It’s powered by a Packard Electric 
motor, in fact, and he’s letting his neighbor in on its smooth, 
quiet, dependable performance. No, there’s no secret 


here. 
There seldom is when an appliance is Packard-powered! 


Packard Electric is an old hand at building satisfaction into 
motors. For over 39 years, Packard fractional horsepower 
electric motors have been delivering the kind of performance 
that makes for scenes like this. And scenes like this can’t miss 
building sales and goodwill for appliance manufacturers. 
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Maybe your business needs TWO miracles 


Du Pont puts miracle fabrics and miracle coatings 


a“ 


together to serve you better 


DU PONT INDUSTRIAL 
COATED FABRICS 


COATING MEDIUMS 


Neoprene «+ Buno-N « Silicone 


Chiorosulfonated Polyethylene + Tetrafluoroethylene 
Buty! «+ Acrylic + Polyamide 
Polyethylene + Polysulfide 


SUBSTRATES 


Fabrics Felts or Non-Woven 


Cotton « Nylon « Dacron” 
“Orion”** « Asbestos «+ Gloss 


Metal «+ Rayon «+ “Teflon’* 


Also elastomer sheet stocks without 
fabric inserts & cements 


**Dacron” is Du Pont’s registered trademark for 


**“Orion” is Du Pont’s registered trademark for 


***Tefion” is Du Pont's trademark 


UPUN 


BETTER THINGS FOR BETTER LIVING THR 


Prod 


At the Du Pont Fabrics Division, exceptional coatings are combined 
with specially selected fabrics—result, a third material with the ad 
vantages of both. How can you use these miracle coated fabrics? Indus 
try isconstantly finding applications such as gaskets, seals, diaphragms 
or protective cloths. The trucking industry, for example, is enthusi 
istic about nylon fabric coated with neoprene that makes a light 
weight, durable tarpaulin 

Perhaps you need a material to withstand gas and oil or to take 
temperatures up to 450°F? Or do you need a material with good anti 
stick properties? There’s almost sure to be a coated fabric just right 
for the job. If not, the Du Pont Fabrics Division can probably mak« 
one that is. We'll be gl ad to send you further 
information. Mail the coupon today 





l 
| E. I. du Pont de Nemours & Co. (Ine Dept t | 
| Fabrics Division, Wilmington 98, Delawar« | 
| Please send me further information about coated 7 
| fabrics 
| I am interested in using a coated fabric for 
| | 
| 
| i ieteceninistiteaiieet Position _ | 
| 
| Company | 
| 
Address | 
| City State | 
FE LILO LES LEI PEELE ELITR OL, LLL TEAL | 









ONTIGHT CONTROL 

ACCESSORIES Eight button Cleereman 
control station . drill press 

built into : is factory 

Cleereman equipped 

drill press hela j | with the 

equipped , special A-B 

with A-B oil- : < automatic 

tight buttons. motor con- 

Allen-Bradley | trol panel 

also lists a shown here, 

line of surface p using strict- 

SELECTOR \ mounted i ly stendard 

SWITCH stations components 


WING 
LEVER 
SELECTOR 


COIN SLOT 
SELECTOR 





PILOT LIGHT 


FOR DEPENDABLE AUTOMATION « « STANDARDIZE ON ALLEN-BRADLEY CONTROLS 


Control panels for an automation line of special All Allen-Bradley control components, of which 
machinery must be ultradependable to make the a few are shown below, have been time-tested 
installation a success. The failure of a single item ‘ in thousands of industrial applications. They 
in the control sequence may shut down the entire »4 are QUALITY products designed for trouble free 
production line. That is why all electrical and service in the toughest automation layouts. Permit 
magnetic components must be good for millions us to discuss your control requirements with you. 
of trouble free operations Call on the nearest Allen-Bradley district office 


SOLENOID STARTERS 
With push buttons e with selector CONTACTORS 
The Form 2 construction is for From one to eight poles SOLENOID RELAYS REVERSING STARTERS 
remote control Ratings up to 1000 omps In a wide variety of types Up to 600 hp, 440-550 v 


“a ae 
G a 2 
TIMERS 


Motor-driven « pneumatic DRUM CONTROLLERS OILTIGHT LIMIT SWITCHES TERMINAL BLOCKS 
Other types available Up to 500 hp, 440-550 v A complete line Interlocking to ony length 


Allen-Bradley Co ) In Canada 
1329 S. First St i Allen-Bradley Canada Ltd 

oat ALLEN-BRADLEY “== 

N 


rN [Vv 
SOLENOYVD MOTOR CVO TROL 
> QUALITY 
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Proved in countiess applications — 
aly acked for if / multiplies bearing life- siashes product 


Designers told us what industry eo 
had to have! 





Hundreds of case histories prove savings, ease of 






installation, increased output with Oil-Mist 






And Ojil-Mist is simple to design into any machine 






Oil-Mist applies a constant, clean, cool film of oil 


uniformly to working parts — vees, chains, slides, 






ALEMITE 






gears, all types of bearings. Replaces grease systems 






No moving parts — operates on compressed ait 






completely automatic, fool-proof! 







1. Oil flow control knob adjusts oil-cir 
mixture. Range of oils handled: 
to 1,000 sec. (S.U.V.) @ 100° F 













2. Loader fitting for fast, clean, 
filtered refilling of reservoir 














3. Oil-Mist delivery outlet for main 
line leading to bearings. 










4. Air gauge registers to 50 psi 










5. Air regulator—operating pressure 5 to 20 psi 
Reduces pressures from up to 200 psi. 
Normal air consumption, .7 to 1.2 cfm. 
















6. Reservoir capacity one gallon. Also 
available in 12 oz. size 













7. Low level indicator switch turns on 
warning signal or stops the machine when 






oil level is low 













8. Nylon plastic window gives visible check 
of oil supply. 















9. Heater for outdoor or low temperature 
applications. Thermostat keeps oil at correct 
temperature for efficient atomization 











10, Solenoid air control turns on and off 
simultaneously with machine switch. 














11. Moisture seporator and filter removes up 
to 98% of moisture from incoming air 
at flow rate up to 1 cfm. 





Complete range of models and 
multiple unit models 
to fit any machine-any application 











Alemite Oil-Mist offers these lubrication advantages 


Automatic lubrication +» Continuous lubrication 
Eliminates guesswork + Greater safety + Cuts oi! consumption up to 90% 
Extends bearing life + Stops oil drippage + Saves man-power 
Reduces number of lubricants needed + Eliminates ‘‘Down-time’’ 











Three types of bearing fittings allow the use of OIL-MIST on any machine! 










Oil-Mist fittings Spray fittings cre (T} Condensing fit- 
bring the most effi recommended for tings apply oi! in 
, cient lubrication in open and enclosed liquid form to plain 
j the world to any geors and chains ‘ bearings, slides, 
pam tieticn becr- A Allow for a concen i woys, vees, coms 
ing—roller, ball, trated spray of oil " and rollers 
needle where needed 





FREE... wrife foday/ 


Use coupon below for your free copy of the Oi!-Mist 
catalog and date book! 






Alemite, Dept. T-66, 1850 Diversey Parkway, Chicago 14, Illinois 


auswre O1L-MIST Bt] — 


LUBRICATION — 


City 
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A Standard Motor 
That Can Live With Water 


The New fitelineh, Is Another Step Closer 


Today's standard motors cannot long endure the water 
conditions shown here. But Westinghouse is working 
toward a standard motor that can “live” with water 
like this tomorrow. 

Meanwhile improved frame design, insulation and 
bearing protection give the Life-Line® “A” more protec- 
tion than ever before. It can withstand more water and 
other contamination than any other motor you can buy. 
It’s industry's closest approach to a standard motor that 
can operate with or within water—in any amount. 

Your Westinghouse sales engineer can show you many 
additional reasons why the Life-Line “A” is industry's 


most advanced and preferred motor. Call him today. 
}-21924 





New cast-iron frames and brackets utilize the finest 
grained castings with uniformly thick-walled sections 
precisely fitted and sealed—another reason why the 


Life-Line “A” is so preferred. 


WATCH 
WESTINGHOUSE! 


WHERE BI@ THINGS ARE HAPPENING TODAY! 





Two outer seals of new 4-way sealed bearing act as 


flingers and literally throw off damaging contamina- 
tions. Inner seals, attached to outer bearing race, are 
stationary and form a positive labyrinth. 
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INTERMEDIATE 
FLANGE MOUNTING 
HYDRAULIC 
CYLINDERS 


\ 

Application of the Pathon Intermediate 
Flange Mounting, as shown by the simplified 
drawing below, saved this machine company 

25% of their base casting cost. Bonus ad- 
vantages included reduced shipping 
weight, easier handling, and the uni- 
versally recognized operating efficiency 
inherent a Pathon Cylinders. 


With Pathon Intermediate icin 

Mounting Cylinders you choose 

whichever mounting position best 

suits your specific needs. Various 

heads of other mounting types 

may be combined with the inter- 

mediate flange to provide a large 25% 
number of combination mount- 

ings. Thus special mounting LESS 
brackets are eliminated. The BASE 
cylinder is rotatable to any posi- CASTINGS 
tion for connecting pipe ports NEEDED 
and mounting puds. Pathon Cyl- 
inders are available in the R. H. 

2000 P.S.1. Series and the Q.H. 

1000 P.S.I. Series. 











HAVE YOU A HYDRAULIC CYLINDER MOUNTING PROBLEM? 


The chances are that one of the standard eight Pathon Hydraulic Cylinder 
mounting types or their combinations will adequately fill it. However, on 
any unusual Cylinder problem, we will be glad to help you reach a solution. 
Don’t hesitate to write us. 


MANUFACTURING co. 


Honiton Ss aie 
3823 PACIFIC AVE. — CINCINNATI 12, OHIO 


AIR CYLINDERS—HYDRAULIC DIRECTIONAL CONTROL VALVES—HYDRAULIC CYLINDERS 
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®. Waldes Trvarc Rings Cut Costs Drastically, 
Automatic Drill — 


Dumore Precision Tools, Racine, 
Wisconsin, uses 4 Waldes Truorc 
Retaining Rings in their versatile new 
automatic drill unit. Machining 
operations hove been eliminated, 
ossembly simplified 

Great labor savings hove 

resulted from use of 

Trvarc rings 


: held in position by two Waldes Truorc Rings — 
Standd@rd (Series 5000) and Bowed (Series 5001). Two 


ion. Alternate method would require at least two addi- 
tional machining operations. Bowed Truarc ring takes up 
accumulated tolerances resiliently. 


1 
j 
s 


A Single Waldes Truorc External Retaining Ring (Series Easy assembly is assured by use of one Waldes Truorc 
5100) acts as shoulder, holds the lever in position. Labor Bowed Ring (Series 5001) to lock the bearing to the piston 
savings are tremendous—a simple groove cutting operation assembly. When unit is to be used in tapping applications, 
replaces turning a shoulder, grinding and polishing. entire spindle assembly can be removed without disassembly. 


Whatever you make, there’s a Waldes Truarc Retain- different sizes within a type...5 metal specifications 
ing Ring designed to improve your product...to save and 1 4different finishes. Truarc rings are available from 
you material, machining and labor costs. They're quick 90 stocking points throughout the U.S.A. and Canada. 
and easy to assemble and disassemble, and they do a More than 30 engineering-minded factory represent- 
better job of holding parts together. Truarc rings are atives and 700 field men are available to you on call. 
precision engineered and precision made, quality con- Send us your blueprints today...let our Truarc engi- 
trolled from raw material to finished ring. neers help you solve design, assembly and production 
36 functionally different types...as many as 97 problems... without obligation. 


For precision internal grooving and undercutting ...Waildes Truarc Grooving Tool! 


fades Kehineer, tnc., 47-16 Austel Place, L. 1. C. 1,6. ¥. 
"Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Send for new catalog supplement 


Nome... 

Title 

Company 
Business Address 
City . 
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WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2.416.852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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WOULD A TOUGHER STEEL CHANGE YOUR PLANS? 


New Lukens “T-1” steel has three times the yield strength 
of carbon steel—cuts equipment weight, cuts costs! 


@ Here's a new alloy steel with unusual 
resistance to abrasion, impact and atmos- 
pheric corrosion . that stays tough at 
temperature extremes. And where extra 
strength is required from plate steel, Lukens 
“T-1" steel makes possible substantial over- 
all savings in material. 

If you plan or purchase bridge parts, con- 
struction machinery or any general indus- 
trial equipment, check Lukens “T-1" steel 
now! Its rugged on-the-job performance can 
reduce maintenance expense and replace- 


ment costs—often provide longer service life! 

The latest addition to a complete line of 
carbon, alloy and clad steels, this all-purpose 
material is obtainable from Lukens in the 
widest range of plate sizes available any- 
where! Whether you want specific product 
information or the best ways to make the 
most of it, write to Manager, Marketing Serv- 
ice, 849 Lukens Building, Lukens Steel Com- 
pany, Coatesville, Pennsylvania. 

Whatever your plans—now’s the time to 
change to... 


LUKENS T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 


Product Engineering June, 1956 





1956 ENGINEERING 
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SHOWS HOW SAGINAW b/b SCREWS and SPLINES FREE YOU FROM 
DESIGN LIMITATIONS OF ORDINARY ACTUATORS and POSITIONERS 


SAGINAW b/b SCREWS are 90° ,-98°,, efficient (com- 
BOOK CONTENTS: Principle - Types + Basic pared to 15°,-20°) efficiency of Acme screws). Require 2/3 


Operations « Coupling Methods + Efficiency LESS torque and power for same linear output—with con- 


« Versatility + Advantages + Selection Factors « sequent weight, space reductions. Function normally at—75 
i aid cn . ' to +400° F. Two types: precision-ground or economical 
Charts: Expected Life, Critical Speed, Column nd 
: a2 rolled-thread. Have been built |'e in. to 39% ft. long. 
Load + Design Data + Sample Problem + Typi- 
cal Custom Assemblies + Standard Assemblies SAGINAW b/b SPLINES have 40 times lower coeffi- 
cient of friction than sliding splines; transmit or restrain high 
torque loads far better: permit vital power, weight, space 


reductions. Have been designed 3 in. to 9 ft. long. 
m SEND COUPON FOR 32-PAGE ENGINEERING DATA BOOK. 

° Saginaw Steering Gear Division, General Motors Corporation 

ag b/b Screw and Spline Operation 
Dept. 6J, Saginaw, Michigan 
(b>: Please send new engineering data book on Saginaw b/b Screws 
(ppering 

. 

$crews &, Splines 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP. SAGINAW, MICH 


and Splines to 
NAME 
COMPANY 


ADDRESS 


CITY STATE 





efficient, long-wearing seals produced at 


reasonable cost with compatible 


GRAPHITAR. and 


GRAMIX PARTS 


GRAPHITAR is not only a high-quality seal ma- 
terial, but when produced in volume, an economical 
one as well. In low-pressure applications where 
mechanical seals have heretofore been too expen- 
sive, the Gits Bros. SGU stock shaft seal, using 
GRAPHITAR wearing and sealing elements, is 
finding wide use. Cost of the GRAPHITAR seal 
rings is reasonable enough to make the SGU 
practical in such high-volume products as washing 
machines, garbage disposal units, and pumps. Per- 
formance is excellent, due to GRAPHITAR’S low 
friction, high strength, durability, self-lubricating 


properties and its guaranteed continuing inertness 
to all known detergents. The long life of the SGU 
seal is further assured with a GRAMIX Grade 263 
nickel-bronze seal-seat. GRAMIX Grade 263 is 
also corrosion resistant to detergents and the wear 
and sealing-in characteristics are especially com- 
patible with those of GRAPHITAR. As a result, 
the Gits SGU shaft seal combines economy with 
very efficient operation, and is manufactured in 
standard sizes %4" thru 2” 
of %”. 


and in shaft increments 


SGU Seal Performance Data: 





Speeds ... 1750 to 3600 FPM 





‘Temperatures 
Continuous , ; 
Intermittent 


.250°F. 
. .275°F. 


Sealed Liquids 
Soaps, Greases, Animal Fats, Strong Detergents 








Pressures 
Normal..... 
Maximum 


10 to 15 psi 
. 35 to 40 psi 








Lubrication 
Soaps, Greases, Animal Fats, Strong Detergents and 
water splash lubrication 








THE UNITED STAT 


Product Enginecring 








new high performance 


seals withstand extremes of 


speed, heat, pressure... 


use GRAPHITAR. 
SEAL RINGS 


The Gits Bros. style HH stock shaft seal has been chemicals or acids . . . even very corrosive ones. 


dgsigned for use in aircraft accessories and in 
bther equipment where maximum performance is 
demanded. This seal meets minimal space re- 
quirements, and, due to its GRAPHITAR seal 
ring, can perform under extremes of temperature, 
pressure, and Seal’ face surface speed. GRAPHI- 
TAR, being an inert carbon-graphite material, is 
relatively unaffected by such extreme operating 


conditions, and is likewise unaffected by most 


GRAPHITAR possesses excellent sealing quali- 
ties, a low coefficient of friction, a long wear life, 
and is in addition self-lubricating. These proper- 
ties assure the HH seal of efficient operation with 
a minimum of maintenance... very important in 
such end uses as jet aircraft, reciprocating ac- 
cessory units, and hydraulic pumps. Gits Bros. 
manufacture these seals in standard sizes “" thru 


4” and in shaft increments of 





Sealed Liquids 
Aircraft fuels and oils 


Speeds. 20,000 feet per min. 


HH SEAL 
Performance 
Data: 








Temperatures... .. 400°F. maximum 


Lubrication 





1000 psi maximum Mists, vapors, full fluid 














Pressures 
VERSATILE GRAPHITAR seals, bearing, vanes, piston liners, and many 
other parts show improved characteristics. GRAPHITAR parts are 
made from carbongraphite powders compacted in dies under great 
pressure and furnaced at temperatures near 4500°F. They can be rela- 
tively complicated in shape, and are ground to tolerances as close as 
.0005". GRAPHITAR is lightweight, strong, and durable, chemically 
inert, and virtually unaffected by extremes of speed, pressure, or tem- 
perature. It can be operated dry, or where water, steam or another 
fluid are the only lubricants. Write today for our illustrated 64-page 


: & ay GRAPHITAR catalog. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Mr. Designer: 
Don’t give up that 
bold idea until 
you talk to “U.S.” 
Molding experts 


With U.S. Molded & Engineered Pro 
ducts, designers find they can do things 
impossible with any other material 
Problems in flexing, in product thick- 
ness, in uniformity and consistency—no 
matter how high your production quota 
—all become far easier or disappear en 
tirely. The designer, free of the shackles 
imposed by other materials, can set his 
sights for exciting new horizons in de- 
sign and construction. 


Mechai. ical Goods Division 


“U.S.” expertly molds rubber with 
any or all ot these important properties 
compression recovery...resistance to 
acid, various chemicals, oil, water 
hot or cold tear-resistance... required 
tensile strength and elongations 

“U.S.” factory-trained engineers will 
help you solve any molded rubber prob- 
lem. Contact United States Rubber, 
Mechanical Goods Division, Rockefeller 
Center, New York 20, New York. 
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Why change cow! 
fastener size every time 
tolerances vary OlU' ? 


SP sick release fasteners provide: 


+TOLERANCES AS REQUIRED 


























Industrial tolerances, provided only by Southco Quick-Release 
Fasteners, are designed to accommodate variations in thickness 
normally encountered in metal working. No longer is it necessary to 
call out a different size precision type fastener because of a 
few thousandths variation. You eliminate a serious stock problem 


and reduce assembly time when you specify SOUTHCO. 


You can easily choose the right Southco Quick-Release Fastener 
from a wide variety of stock sizes which include two diameters and 


three head styles. 


The Southco Handbook makes it easy to pick the proper fastener 
Write for your copy today. Southco Division, South Chester 
Corporation. 236 Industrial Highway, Lester, Pa. 


7 
! 


SOUTHCO DIVISION 
SOUTH CHESTER CORPORATION 
236 Industrial Highway, Lester, Pa 
Please send me, without cost, the 24 page 
SOUTHCO FASTENER HANDBOOK 
Please have representative call 
NAME —— 
POSITION 
COMPANY 
ADDRESS ——— 


FASTENERS 
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PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 
(IN PRINCIPAL CITIES 
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Want to use new NEMA mounting dimen- 
sions for integral horsepower motors? 

Do it with A. O. Smith Integrals! Optional frame 
mountings fit NEMA sizes 182, 184, 213, 215. 


SEALED STARTING SWITCH 
AND ACTUATOR 
Exclusive development . . . totally-enclosed 
in end frame. No need to remove motor 
from line for switch service. 


Want to keep old mountings but still enjoy 
all the advantages of new NEMA ratings? 

Do it with A. O. Smith integrals! Optional frame 
mountings fit old NEMA sizes 203, 204, 224, 225 


DRIP-PROOF CONSTRUCTION 
Motor can be mounted in any position . . . 
drip-proof thru 360° cycle... simply ro- 
tate end brackets. No foreign matter can 
enter vent holes. 


PRE-LUBRICATED BEARINGS 
Shielded bearings assure protection 
against over greasing . . . provide even 
load distribution under all working 
conditions . . . quiet operating. 
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integral hp motors have 


frame mountings to fit your product specifications... 





with either mew or old NEMA dimensions. 


oa no need to change product design or concerns, these motors are backed by a national 
manufacturing processes to enjoy all the ad- network of 270 strategically located factory serv- 
vantages of new NEMA specifications for integral ice stations. 

hp motors. A. O. Smith offers you motors with There’s one near you — ready to provide 24- 
optional frame mountings — either the old speci- hour action on all parts and service orders. 
fications or the new. 

Optional frame mountings for integral hp 
motors is one of the features used by A. O. Smith integral hp motors, write for new Bul- 
in “Application Engineering” motors to your par- letin No. EM156. 
ticular design requirements. There’s no need to 
adapt your product to the design limitations of a 
conventional motor. 


For more information on A. O. Smith 


Whatever your speed or design requirements, 
there’s an A. O. Smith integral hp motor available Through research . a better way 
to power your products. Integrals are built in sin- 
gle and polyphase . . . in various speeds and fre- 
quencies . . . choice of frame mountings for either 
old or new NEMA dimensions . . . C and D e e 
flanges with special flanges as required ... 1 thru SESSA See 
150 hp. TIPP CITY, OHIO 
Produced by one of America’s great industrial Milwaukee 1, ¥ 


application-engineered to match your product requirements 


FULL-ROTATING CONDUIT BOX DYNAMICALLY-BALANCED ROTOR CONTROLLED THRU-VENTILATION 
Can be set at any angle. Designed to Assures continuous, vibrationless, trouble- Cooling system designed for high-volume, 
save motor space and speed installa- free performance and maintains long bear- low velocity air for maximum heat trans- 
tion. Loosen only three screws to ro- ing life. Indestructible laminations are fer. Temperature held to absolute minimum, 
tate conduit base. high-quality silicon steel. assuring longer insulation life. 
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Discover how these ELEVATED TEMPERATURE ALLOYS can give you 


y Cleaner Steels 


¥ Improved Forgeability 


Exciting possibilities for improvement are ahead when 
you look into the line of Carpenter alloys for parts o1 
products in elevated temperature service. Here is a line 
of high temperature and heat-resisting alloys produced 
in a specialty mill. Only a true specialty mill can produce 
so well these very difficult-to-make alloys 

Here, too, is a combination of unusual advantages not 
nor‘aally found in this type of alloys. For example, 
Carpenter pioneered the addition of rare earth elements 
to the analyses of certain grades to give you improved 
forgeability. And Carpenter's unsurpassed, meticulou: 
quality controls, assure you steels with greater uni 
formity and extra cleanness to meet the strictest inspec 
tion requirements. 

Whether you work with one of our present elevated 
temperature alloys, or a steel produced specifically for 


y Greater Uniformity 


your own application, you'll find that Carpenter’s wealth 
of fabricating and working information will help you sub 
stantially reduce production costs and get better parts 

Outline your plans or problems to your Carpenter 
Representative or write direct. You'll get the kind 
of help that pays off with definite improvements 
I'he Carpenter Steel Co., 117 W. Bern St., Reading, Pa. 


Specify Carpenter alloys for elevated temperature service 
and get these three big advantages... 


Improved Forgeability 
Greater Uniformity 


Cleaner Steel 
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«Improved Alloys for Elevated Temperature Service 








9 design problems 
that can be met with the... 


Ever-increasing applications for the new ALLENUT have 
caused sales to double within the past two years. Here are some of 
the things it can do to aid your product designing: 


1. Self-anchoring in any metal. Alienut pro- 6. Usable with any type of belt or screw. 

vides positive anchoring action through its Permits space-saving, internal wrenching of 

hardened knurls. j cap screws, T bolts, machine bolts, and 
other common fasteners. 

2. Compact design. Requires no space for 


box wrenching. 12-point socket permits Gj oo 7. Saves parts. No washers required when 
tightening in awkward places. anchored. 


3. Smooth surfaces. Fits flush or below sur- 


8. Easier to use. Knurled ring facilitates 
face in counterbored hole . . . permits . == 


fingering-in. Allenut is always square to 
| counterbored hole. Removable by hitting 
—t screw or bolt head with tap of a hammer. 
4. A ready-made, hardened, tapped hole. 2. WN 
When used as a bushing, prevents costly 9. Reusable indefinitely. Anchoring action 
stripping of threads caused by frequent re- remains unimpaired. Hardened threads and 


moval and replacement of screw or bolt. socket stand up under repeated removal 
vrverry and replacement. 
ii) 


{HMMM 


streamlined, safe surfaces. | <a. 


In castings and other soft metals a stripped ae 
hole can be counterbored, an Allenut in- — 
serted and the same bolt or screw used. 


5. Tighter fit. Greater thread contact than 
with ordinary nuts because of Class 3 fit. 
Weld-like setups accomplished with one 
hand wrenching. Allenut holds firm against 
turn of screw. 


Allenuts are available in a full range of 14 
standard sizes from no. 4 to 1" from lead- 
ing industrial distributors. 


We welcome your inquiry and request for 
engineering details on Allenut applications. 





This fastener 
works 
through thick and thin! 


HERE’S HOW SPRING-LOCK WORKS 
Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs— works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and D Sencill Aidieeen 2. Helf-turn locks it in place 


sizes of Simmons Spring-Locks are available from stock. 
With production costs on the uptrend, you can 


SIMMONS FASTENER CORPORATION _ figure on Spring-Lock as an assembly time 
1751 North Broadway, Albany 1, New York and money-saver, because: 


@ Installation is BLIND 
QUICK-LOCK . 


Installation is EASY: no special tools are 


S : SPRING-LOCK needed 
N 1) O N) S ROTO-LOCK Installation is QUICK: a half-turn locks it 
LINK-LOCK in place 
DUAL-LOCK @ Installation is SECURE: the spring steel 


locks the fastener, resists vibration 





JUST OUT! 
NEW 36-PAGE CATALOG WITH APPLICATIONS 
EN DT Send for details and samples, or write us about 
your fastening problem. 
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How flange surface 


conditions affect 
gasket compression 








Some manufacturing processes deposit grease or oil 
on flange surfaces—others leave these surtaces 
smoothly finished. Naturally, under such varying 
conditions, certain types of gaskets may show unex- 
pected load-compression characteristics. 

Non-compressible rubber materials, for instance, 
slip badly on greasy or smooth surfaces. Thus grease 
cutting oils, or a wet gasket cement can upset load 
calculations based on dry rubber placed between 
clean, non-skid plates. Compressible materials, how- 
ever, are much less affected by slick conditions on 
Hange surfaces. 

Figures 1 and 2 show the comparative behavior of 
four different resilient materials under different sur 


face conditions 


rubber gaskets 
The first of these materials, Armstrong DO-176, 
Fig. 1) is a straight neoprene compound. It requires 


a load of over 2,800 psi for 25 per cent compression 


LOAD FOR 25% COMPRESSION 


Between silicon carbide surfoces 


Between cold rolled steel! plates 


Semple Size: 6° « 1’ x Ye" 


LOAD (pounds per square inch) 
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00-176 9530 
STRAIGHT NEOPRENE CORK COMPOSITION 


when gripped between rough ceramic surfaces. Be- 
tween cold rolled steel plates coated with petrola- 
tum, the load required for the same deflection drops 
below 250 pounds. Even without a lubricant, skid 
on smooth steel surfaces reduces the load required 
to slightly more than 600 pounds. 
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cork composition 

With cork composition, a truly compre ssible a 
terial, varying surface conditions have little eftect 
As shown in Figure 1, Armstrong 9530 Cork Com 
position compresses 25 per cent with nearly the same 
load on a greasy surface as on a rough, dry surface 


Maximum load variation is only about 3 pounds 


cork-and-rubber 

By combining cork and rubber in varying amounts 
compositions can be made whose behavior on slick 
surfaces falls between that of straight cork and that 
of straight rubber. Armstrong DC-100, for example 


LOAD FOR 25% COMPRESSION 


Between silicon corbide surfoces F- 


Between cold relied stee! plotes 


LOAD (pounds per squore inch) 
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CORK NEOPRENE CORK-NEOPRENE 2 
is a neoprene composition with a high cork content 
\s shown in Figure 2, load for 25 per cent compres 
sion on a greasy surface (160 psi) is only slightly less 
than on a rough surface (200 psi). On plain rolled 
steel plates, no slippage at all is evident 

Armstrong DC-118 (Fig. 2), on the other hand, con 
tains relatively little cork. Load for 25 per cent com 
pression drops from about 1,300 pounds on rough 
surfaces to 600 pounds for smooth steel plates. Th 
same plates, coated with petrolatum, further reduc 
load to about 300 pounds Other Armstrong cork 
and-rubber compounds produce intermediate dk 


grees ot compressibility to meet particular needs 


SEND FOR 24-PAGE GASKET DESIGN MANUAL 


Youll find other useful information n 
the design and use of gaskets in the neu 
Armstrong Gasket Design Manual. Write 
for your copy to Armstrong Cork Com 





pany, Industrial Division, 7106 Irvin 
Street, Lancaster, Pennsylvania. For in ° 
formation on all Armstrong Gasket 


Materials, see Sweet's product design file 


0 
Armstrong 
GASKET MATERIALS 


Use d u he rever pertormance counts 
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How a better precision-fit Guide Pin Bushing” 
is made in less time with 


SHELBY SEAMLESS MECHANICAL TUBING 


Here is another manufacturer that is 
turning out a better product in less 
time by using Shelby Seamless Steel 
Tubing. 


The product, a wring-fit bushing, 
makes possible a truly precision die 
set, which permits closer working tol- 
erances and extends the life of the 
dies to a degree never before thought 
possible. The bushing itself is harder, 
stronger, more uniform, longer last- 
ing and better fitting. 


When Shelby Seamless Tubing is 
used, no boring is necessary—the 
hole is already there. It offers more, 
however, than just a pre-bored hole. 
It combines to an exceptional degree 
the qualities of strength, uniformity, 
and dimensional accuracy. These ad 
vantages, coupled with the workabil- 
ity and excellent machining proper- 
ties of Shelby Seamless, make it the 
ideal material for critical mechanical 
applications like this. 

Available in a wide range of di- 
ameters, wall thicknesses, various 
shapes and steel analyses, Shelby 
Seamless Mechanical Tubing is pro- 
duced to exacting standards by the 
world’s largest manufacturer of tu- 
bular steel products. Get in touch 
with our engineers if vou would like 
help in applying Shelby Seamless to 


your specifications 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© SHELBY SEAMLESS MECHANICAL TUBING 
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PRESENTING... 


uncsetr MOTOGEAR 


for bracket-mounting all 


foot-type 


NEMA motors—all makes and enclosures 


perate continuously, the dependabiliry of 
ovides a sure means of minimizing costly, 
wntume. Replacing a motor is simple and 
olts and separate the coupling—no need 
f che bracket assures rapid motor re- 
hp; ratios from 6.2:1 to 292:1. 


One low-speed gear set per drive 
size and maximum ges ae | of 
all operating parts simplifies 
maiotenance. 





, improved Link-Belt 

compact Gear- 

motors with flange-mounted 

NEMA motors combining flexi- 

bility with outstanding design 
innovations. 





R . corrosion-resistant, oil- 
tight, cast iron housi harmo- 
nizes with sew NEMA motor 
frames. 


LINK: >-BELT 
ENCLOSED DRIVES 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chi 
cago |. To Serve Industry There Are Link-Belt Plants, Sales 
Offices, Stock Carrying Factory Branch Stores and Distributors 
in All Principal Cities. Export Office: New York 7; Canada 
Scarboro (Toronto 13 Australia, Marrickville, N.S.W.; South 
Africa, Springs. Representatives Throughout the World ® 
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PLOYMENT 


This specialist wants to work for you 


Qualifications —Trained assembly engineer. Familiar with all present—day 
fastening techniques. In daily contact with engineering, 
production and purchasing departments. 


Experience —Can draw on the experience of more than a million applica- 


tions. Successful record of pointing the way to assembly 
savings (often up to 50%) in 7 out of 10 cases. 

Opportunity Wanted—A chance to study your product (preferably in the design 
and to make recommendations for speeding assembly, reduci 
spoilage, improving strength and reducing costs by means of 
the fast, effective P—K method. 

"Tools" —Parker-—Kalon, the only complete line of Sel 
The right "tool" fitted to every job 


Remarks —No cost or obligation. For details, call your local 
Parker—Kalon distributor. 


PARKER-KALON fasteners 


Parker-Kalon Division, General American Transpertation Corporation—Clifton, New Jersey 
Sold Everywhere Through Leading Industrial Distributors. Warehouse in Chicago 


f—tapping Screws 


Illinois 
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See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete 
Dimensions and Engineering Data on these “in-stock” sixes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


7” ’ A® Signities Miller 200 psi Air Cylinders; “Ht”, 2000 psi Hydraulic Cylinders. | aso g WS50—Tie Rods no 
IN-STOCK’ MODELS “ interchangeable Mountings Are Shown In Red On Drawings. extended beyond a § . 


MOUNTING WOLES MOUNTING WOLES AS! & HS51—Tie Rods ex 

_ . —_ tended both ends (shown 

1 AS52 A H52—Tie Rods er 
a tended. Cap End only 

© e =| ® Le e ASS & HS3—Tie Rods Ex 
x tended. Rod End only 


AG! end 61 A62 end 462 A63—8" Bore only A64—8” Bore only AS4 & HS4—Two Tie Rods 


ge Mounting on Rod End | Flange Mounti nc ; 
re glen meme in 8” bore tage ont 8 ile te 8 4 dary Flange Mounting on Rod End | Flange Mounting on Cap End extended at both ends 






























































H65—Hydraulic Only | H66—Hydraulic Only A72 and H72 A74 and H74 A77 and H77 
Mounting on Rod End | Flange Mounting on Cap End Side Lug Mounting Side Flush Mounting Side or Foot Mounting 
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A81 and trunnion Mounting | A82 and Trunnion Mounting | A&3 and Trunnion between A&84 and H84 A8&6 and H86 


H81 on Rod End H82 on Cap End H83 aie nants diane Pivot Mounting Pivot Mounting 


ROD noo . 
£00 | wsitces| “N= STOCK’! STROKES tio tndeu Tage ae 
1) 82, 84 ond 86 with 
strokes over 18° require 


56” Cushioned 
Non-Cush 
stop tubes 
Cushioned Column strength re 
Non-Cush quires lorger diameter 
Vv 20 Cushioned piston rods for the fol 
6" Non-Cush | lowing P , 
Air ylinder Models 
%4-16 Cushioned A82, 84, and 86 with 
strokes inside oreo (1 
when operoted ot 100 


hion 
%-16 Cushioned 


Non-Cush psi ond over 


3 16 Cushioned | | All hydraulic models 

4- —— with strokes inside 

Non-Cush j “ erea (2) ond Models 

] Cushioned | - H82, 84, and 86 with 
1-14 Non-Cush strokes in area (4 

, 14 when operated at 2000 


Cushioned 
pti ond over 
Non-Cush Models 482, 84 ond 86 
K-20 
%-16 


with strokes inside 
16 Cushioned | nion Pin lecetior A 
a Non-Cush ond “H” Models 63 with 


Cushioned 
1-14 Non-Cush par Bey Big Pe ‘ $2, 
0 ’ Cushioned 4 6 d 84 ond 86 
3 1 
1 14 14-12 ] ] 14 4 See Miller File 225! 
Cushioned 4151617 11/12 16/1 for oversise piston cod 
” J - ne slop tube require 
2” [1-12 Ff cun Tia} atalstel7ielotioln tia liatielial20la2t 2a 32| — 


Non-Cush oreo (3), when oper 
Cushioned oted ot 1000 psi ond 
over 


Non-Cush Depending upon Trun 


stondard diameter piston 


o-—-rcrrzo<:z 


| 
BOOSTERS Immediate Delivery on the following Miller 25 to F’Ratio Boosters (80 psi air input pro 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes 
IN STOCK Reciprocating Booster Model DA77-RBAB, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
Tanks, 5” dia., 6” and 10” heights 


Write For Catalog me 
and Stock Price List 
i 


os 2002-04 N. Hawthorne Ave., Melrose Park, Ill. 





HOW USS 1-1” STEEL 
IMPROVES THESE PRODUCTS... 








X. 
4 


ong 7 


... Lops off 1,047 Pounds 


Trays for ore clean-up buckets need tremendous resistance to 
impact, abuse and abrasion. Blaw-Knox Company, Pittsburgh, Pa 
found that they weigh half a ton less, and cost less to fabricate when 


made from USS “T-1" Steel plate instead of heavy steel castings 


... 934 Easier Welds 


Chis printing press bedplate, manufactured by Graver Tank 
& Manufacturing Co., Inc., must be welded in 534 places 
High alloy steel with the needed strength was very difficult 
to weld. But USS “T-1” Steel is easy to weld 
the needed strength to keep these bedplates, used on high 
speed printing presses, as lightweight as possible 


and has 





—— 








... Three Ways Better 


International Nickel Company of Canada expects USS “T-1” 
Steel to increase the service life, to reduce the maintenance 
and lower the long-term cost of ore cars like this one: because 
“T-1” Steel has far greater strength, toughness, and resist 
ance to abrasion than steel used previously. The car builder 
Canadian Car and Foundry Co., Ltd., has had no difficulty 
fabricating this very strong alloy steel 


HOW USS “T-1" STEEL 
CAN HELP YOU 


The great strength and toughness of USS “T-1” Steel 
(90,000 psi. minimum yield strength) helps you to in 


crease the capacity and durability of power shovel 


buckets and storage tanks without increasing weight 


Its excellent weldability enables you to fabricate large 
equipment out in the field without heat treatment 
thus, reduces fabricating and shipping costs and speeds 
up construction 

Its unusual toughness at sub-zero temperatures helps 


you to lengthen service life of equipment that must take 





impact, abrasion, and abuse in all weather 


ap Saves $18,043 USS “T-1” Steel also gives you good creep rupture 


In structures like this, which are steel bellows that flex up strength to 900° F. It often can be substituted for more 


and-down and sideways, large thermal expansions can be expensive steels that are more difficult to fabricate 
accommodated. These expansion bellows surround struts pas 4 : Magra : 

which support a large axial flow compressor rotor. The bel rhere is a place for ““T-1” Steel somewhere in your de 
lows are connected from the compressor stator to the founda 
tion. Westinghouse Electric Corporation switched to USS 
“T.1” Steel . promptly cut not only the cost of machining United States Steel, Room 5288, Pittsburgh 30, Pa 
and welding, but also cost of the steel itself—saved $18,043 


signs. Write, wire, or phone for more information 


UNITED STATES STEEL CORPORATION, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


77] 
CONSTRUCTIONAL ALLOY STEEL 
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Tough Design Problem Solved 


by Investment Casting.... 


lhe precision-investment-casting process proved to be the 
most practical and economical way to produce an efficient 
turbine wheel for a diesel engine supercharger. The wheel 
rotates at 42,000 rev. per min. and is exposed to a 1450- 
deg. F. temperature. It had to be made of a hard-to-machine 
alloy capable of standing up under these severe service 
conditions. Yet, to operate efficiently, the vanes of the wheel 
had to be extremely thin and formed to an intricate shape. 

The vanes and wheel were produced as one integral part 


by Haynes’ precision-investment casting process. Only 


et 


“ 


( HAWES 


TRADE-MARK 


” 
— 


Za et.ovyv S y 
nN ’ Chicag 


“Haynes 


two simple finishing operations were needed to put the 
wheel in service. The vanes are only 0.040 in. thick . . . too 
thin to produce by other methods without a prohibitive 
amount of machining on a hard, tough alloy. 

Che successful production of this turbine wheel points up 
one of the big advantages of HAYNEs’ precision-invest 
ment casting process . . . the planning freedom it offers to 
design engineers. For the full story on how this modern 
mass-production method can help you, contact one of the 


District Sales Offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


General Offices and Works: Kokomo, Indiana 
Sales Office 


- Cleveland - Detroit « Houston - Los Angeles - New York - San Francis 


’ is a registered trade-mark of Union Carbide and Carbon Corporation, 
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AND HARRISON HEAT 
EXCHANGERS DO THE JOB! 


Harrison helps move the earth . . . by making heat bite the dust! 
High-powered shovels—driven by Detroit Diesel 2-cycle 
engines—turn in dependable, low-cost performance when 
Harrison’s on the job controlling the heat. You'll find Harrison 
heat control equipment on many of the nation’s leading 
diesels and other power equipment. For manufacturers know 
they can depend on Harrison—with over 45 years’ experience 
in manufacture, design and engineering research. If you have a 


cooling problem, look to Harrison for the answer. 


TEMPFRATURES 


RADIATOR DIVISION, GENERAL MOTORS CORP... LOCKPORT, N.Y. 


June, 1956 





Between motors and machines... 


V-Belt 
Drives Run 
Your Plant 


-BELT drives are the vital link connecting 

power and production line. As such, they must 
install easily, combine high efficiency with de- 
pendability, and require minimum maintenance. 

All these “vital link” characteristics are de- 
signed into T'exrope V-belt drives by Allis- 
Chalmers, originator of multiple V-belt drives. 
Texrope drives feature specific advantages such 
as: Magic-Grip sheaves with “easy-on, easy-off”’ 
construction; the grommet belt which lasts 40% 





, 
. R 
Texrope drive transmits power from Allis-Chalmers a 


motor to crusher used in copper ore processing 


longer and costs no more than ordinary belts; 
and the Vari-Pitch sheave — the low-cost way 
to obtain variable speeds. 

Whatever the application, there’s one best 
Texrope drive to do the job most efficiently and 
economically. To find out more, contact your 
nearest Allis-Chalmers distributor, or write 
Allis-Chalmers, General Products Division, Mil- 


waukee 1, Wisconsin. A-4696 


Texrope, Magic-Grip and Vari-Pitch 
are Aliis-Chaimers trademarks. 


ALLIS-CHALMERS 
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HEART of fluorescent lightir 
now uses Du Pont “Mylar” polyester 


sulation, reduce 


POR, FRE oe ee b.. enn 
G.E. reduces cost and weight by using 


3 systems 


f 


st, size 


Du Pont MYLAR’ in ballast 


General Electric selected ‘“‘Mylar”’ as 
the insulating material for many of 
its fluorescent lamp ballasts. 
Reasons? First, they 
tough material with high dielectri 
strength. Next, it had to be easily 
applied and economically feasible. 


needed a 


DU PONT 


MYLAR 


POLYESTER FILM 


Because of the hot potting com- 
pounds, the insulating material had 
to resist heat and chemicals. Lastly. 
it had to be thin and lightweight in 
order to provide compactness for re- 
ducing ballast space in fluorescent 
fixtures. 

This successful application is only 
one of the many ways that versatile 
*““Mylar’’, used alone or in combina 
tion with other materials, is making 


Nemours & Cx 
Film Dept toom | 


Nemours Bldg 


possible superior performance in ca 
pacitors, coils, motors and a host of 
other electrical products 


Perhaps ‘‘Mylar’’ 


solve a knotty development problem 


can he lp 


or improve produc t performance For 


more information on this unique poly 
ester film and its applications in your 
field, send in the coupon for a fact 
filled booklet. Be sure to indicate the 


type of application you have in mind 


Wiln 


Please send the new booklet listing propert 


polyester film available (MB-4 
Application_ 

Name ___ 

Company 

Address 
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rrent Motor 


KINAMATIC « new standard 


in direct-current motors, 


gives your machines wider 


speed ranges, greater output 


To meet modern industria 
matic, more continuous pr 
designed an 


Kinamati 


Designed for Automation 
has been designed for the 

as individual motor drive 
new General Electri 

wide speed rangs 
manufacturing methods 
trol of machines and split 
essential to higher output 


Accelerated Production The n 


1 


will modernize your -quipment 

higher speeds, greater output 

acting G-E Kinamatic mot 

a greater variety i 

and with less maintenance 

More Powerful By com! i advanced design with 
improved materials and lan ring techniques 
General Electric engineers have packed more power in 
the entire Kinamatic line. The powerful 

with new stamina and durability 

of your most effective weapons f 


for meeting competition, for boo 


Engineering Help Industrial s; 

veniently located General ric Apparat 

Offices have tl mplete story on how the new 
Kinamatic mot and generators can | fit your 
operation. For full details, contact your G-E Sales 
Representative, or write for Bulletin GEA-6355. Direct 
Current Motor and Generator Department, General 
Electric Company, Erie, Pennsylvania 


* Trade Mark of the General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Tiny close-tolerance 
Unbrako screws available 
in standard sizes 


New economies in the design of space- 
saving miniature equipment are pos- 
sible with these UNBRAKO miniature 
socket head cap screws. Manufactured 
to timepiece precision, available local- 
ly, they save the costly necessity of de- 
signing special screws to fasten tiny 
parts in compact units. They're ideal 
for use in typewriters, calculators and 
computers, servomechanisms, elec- 
tric and electronic equipment—and in 
countless other small, intricate devices 
where maximum reduction in bulk 
and weight is required with no sacri- 
fice in strength of individual com- 
ponents or assemblies. 

Fingers grip the knurled heads on 
these tiny screws positively for easy 
handling and fast assembly. Uniform 
hex sockets assure maximum wrench- 
ing torque. Controlled fillets under 
the heads prevent shearing of the 
heads. Threads are fully formed for 
maximum strength and exact fit. Ex- 
tremely accurate head diameters per- 
mit their use in countersunk holes, 
saving weight by reducing the length 
of the screw required and making 
flush designs possible. 

These standard UNBRAKO miniature 
screws are available at your author- 
HEAT-TREATED — - ized industrial distributor’s. See him 
ALLOY STEEL ACY) today. Or write us for Bulletin 2055 

QD and samples. Unbrako Socket Screw 
Class 3 Fit Standard Division, STANDARD PRESSED STEEL 
Co., Jenkintown 28, Pa. 


Standard UNsRAKO miniature socket head cap screws are available in 
sizes # O, #1, 2 and + 3, in heat treated alloy steel or stainless steel, at your 
authorized industrial distributor's. Standard lengths range from Ye to 2 in. 








Recommended Installation 
Diameter Threads per Inch Torque in Inch-Pounds Weight per 1000 
NC NF Length NC NF in Pounds 


A .104 80 Ve 
.060 80 Ve 
.060 80 Vs 
.050 80 


.118 
.073 
.073 
.050 


.140 
.086 


086 ; . SOCKET SCREW DIVISION 


%6 





152 Standard Screws are threaded 
182 to the head. Special materials, 
210 lengths, and threaded lengths 
are available. One ‘High-Titan” 





UNBRAKO hex key is included with 
each package of 100 screws. 
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How you can profit from a nation- 
wide search for accuracy 


ar lag at the Massachusetts Institute of Tech- 
nology were stymied on a top secret National 
Defense project. Some extremely accurate plug and ring 
gages were needed, but where to find a manufacturer 
capable of tackling an order calling for such extreme 
accuracy was the problem. The search eventually led 
to The Timken Roller Bearing Company. The M.L.T. 
engineers came to our Canton, Ohio, plant, were im- 
pressed with our gage facilities and our gage labora- 
tory—acknowledged as one of the U. S. industry’s 
finest—and asked if we would help them out. 
Ordinarily we do not make gages for anyone’s use 
other than our own, but because this was an important 


TAPERED ROLLER BEARINGS 


Product Engineering June, 1956 


NOT JUST A BALL 


BEARING TAKES RADIAL 


National Defense project, we agreed to make them 
And we did. 

To make the finest roller bearings we need the most 
accurate gages. Our fine gage laboratory is one of the 
reasons that Timken® tapered roller bearings are con- 
sidered to be the world’s best. 

So if you’re looking for accuracy in the machines you 
build or buy, look to Timken tapered roller bearings. 
They practically eliminate friction, take any combina- 
tion of radial and thrust loads, insure lasting precision 
The Timken Roller Bearing Company, Canton 6, Ohio 
Canadian plant: St. Thomas, Ontario. Cable address: 
“TIMROSCO”, 


NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


AND THRUST LOADS OR ANY COMBINATION 
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Le) 34 3 Cooling Surface in these deep-ribbed MOTORS 





with these Allis-Chalmers 


@ Frying of insulation is impossible 
under normal conditions with the extra- 
large cooling surface of Allis-Chalmers 
rib-type TEFC motors. The result — 
longer motor life assures you “repeat” 
business from your customers. 


The engineered partner of A-C 
motors is Allis-Chalmers control. 


MOTORS 


Get Complete Information 


To get the most from machinery you 
build, specify Allis-Chalmers components. 
Discuss your particular application with 
your nearby A-C district office, or write 
Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


70 


A-5052 
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TORRINGTON TAPERED ROLLER BEARINGS 


Accurately caged...to cut your costs! 


The one-piece, cast-bronze cage you see above is one of the 
reasons why TORRINGTON Roller Bearings give long, low-cost 
service. Note the individual roller retainment, for example. 
This helps keep the rollers thoroughly lubricated at all times. 
Race surface inspection is simplified. The machined pads in each 
roller pocket make sure the rollers are guided accurately at the 
pitch line. All this to minimize wear. . . lengthen bearing life. 

Yes, TORRINGTON Roller Bearings cut your costs. They’re 
made of the finest bearing quality steel available, heat treated 
by the most modern methods. No wonder they’re so rugged... 
so dependable. Specify TORRINGTON Tapered or Cylindrical 
Roller Bearings for heavy loads and low maintenance. 


THE TORRINGTON COMPANY 
South Bend 21, Ind > Torrington, Conn. 


District offices a distributors pal cities of 


United States and Canada 


Foes 
90. 
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TORRINGTON 
BEARINGS 


Spherical Roller « Tapered Roller «+ Cylindrical Roller 
Needie «+ Ball + Needie Rollers 


June, 1956 
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A chemical research work- 
er adjusts the manual con- 


Major chemical producer meters flow of J See en 


metering speed. Various 
types of regulating mech- 


catalytic agents with Cleveland Speed Variator a 


N the research department of a major chemical 

plant, catalytic agents are metered and their flow 
varied with precision accuracy. This control is exer- 
cised with a Cleveland Speed Variator. 
A \%-horsepower electric motor is connected to the 
Cleveland Speed Variator driving a pump through a 
25-1 speed reducer. Being infinitely variable, the 
Variator gives stepless speeds over its full 9:1 
range—from % to 3 times input speed. Pumping 
speed can be varied from 207 to 23 rpm. This pro- 
vides the necessary speed range for metering the 
various types of catalytic agents. 


Available in eighteen standard types and sizes, the 


automatic adjustment by 
remote control. 


Cleveland Speed Variator offers these major advan- 
tages: 1. An extremely compact unit; 2. Almost any 
input speed up to 1800 rpm—clockwise or counter- 
clockwise; 3. Constant horsepower output over a 
9:1 range, or Constant output torque with a 6:1 range; 
4. Infinitely variable over entire speed range; 5. 
Rapid response to speed change, precise adjustment, 
accurate maintenance of settings; 6. Long life and 


7 


minimum maintenance; 7. Ample bearing support 


for overhung pulleys on either input or output shafts 
Write for Bulletin K-200 for detailed description of 


the Cleveland Speed Variator, with photographs, 
sectional drawings, rating tables and specifications. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3279 East 80th St., Cleveland 4, Ohio 
Sales representatives in all major industrial markets. In Canada— Peacock Brothers Limited. 
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See what adhesives are doing today! 


CO 











* . 
X 


A 3M ADHESIVE FASTENS DOWN THIS RUBBER MAT FOR KEEPS. IT'S CLEAN, QUICK AND EASY, MAKES NO MESS IN THE CAB INTERIOR 


Dressing up the ‘‘doghouse”’ 


m on this mat in place. High-strength, fast- adhesives, this manuf 
r must drying EC-882 grips immediately and call one case of adhesive failure. 
fight neat, stress al vibration. And ior keeps. In addition, EC-882 bonds 


; 


r can t re- 


truck engine cover 


; 


has to be able to hold this rubber rubber weather strip 
mat tight year ait 


SEE WHAT ADHESIVES CAN DO FOR YOU! 

enameled doors and door frames Hundreds of 3M adhesives serve many 

feelin at niente oll an Pape = ‘$ties tke ae varied industries. ( onsult 3M research. 
’ oe ei ra Another 3M adhesive, EC-871, fastens Call your 3M Field Engineer. For a 
Yet a 3M adhe : fibrous glass insulation to the cab roof free booklet and informat 

worker quickly brushes EC-882 on the and vinyl-coated jute to back ¢ ide write: 3M, Dept. 46, 

painted “‘doghouse”’, presses the rubber panels. After 15 years of using 3! quette Ave., Detroit 


to the cab’s 


A v . 


ADHESIVES AND COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


7 
SCOTCH . SscOoTcH . SCOTCHLITE BRAN 


a 





Are you bothered by “hot lubrication” problems? 


If your oil or grease won't stand up under ex- 
treme heat (or cold) you'll want to know more 
about silicone lubricants that withstand 500 
above—or 100 below! Five years of General 
Electric research have resulted in silicone lubricants 
Called Versilube* fluid and grease, these new lubri- 
cants withstand temperatures up to 500 above, down 
to 100 below zero F 


Yes, silicones that lubricate. Proof? General Electric 
gave its new silicone lubricants this rigorous test: 
lubricating heavy-duty jet-engine gears. In these 
tests, Versilube F-50 fluid prevented scoring as well 
as petroleum or synthetic diester oils, while provid- 
ing many times the thermal stability and life afforded 


by the conventional lubricants. 


Versilube fluid and grease offer all the amazing char- 


acteristics of silicones in general: Long life at high 
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temperatures; slight change of viscosity with change 


in temperature ready flowability at low te mperatures 


Where can silicone lubrication help YOU? Espe- 
cially if you are in one of the “hot” industries—steel, 
glass or ceramics—you'll want to find out how General 
Electric Versilube fluid and grease can increase the 
reliability and performance of lubricating systems... 


or provide the key to lubrication savings. 


Start now to realize the benefits of Versilube lubri- 
cants! For data sheets and free ¢ xperimental sample, 


just fill in and mail the coupon 


| heeded tht te Pe kL, a a a 


SILICONE PRODUCTS DEPARTMENT 
GENERAL ELECTRIC COMPANY 


Section 65-1C 
WATERFORD, NEW YORK 
Please send me product and application data on 

) G-E Versilube F-50 ( fluid) 

) G-E Versilube G-300 ( grease 


Include sampk 
Include s ample 
Name 

Position 

Firm 

Street 


City 


1M CANADA: WAIL TO CANADIAN GENERAL 





over 100 designs of | « rit INDUSTRIAL SLIDES 


to meet every operating situation! 


0. 





accessibility 
space saving 
speedy maintenance 


Grant Industrial Slides afford substantial, practical mountings for nearly 
all types of assemblies—electronic, hydraulic, pneumatic, mechanical. 
They allow quick access...the pivoting types permit testing or work on 
underside as well as top of chassis...also provide for quick release of 
chassis for bench servicing. Slide mounting usually eliminates need for 
rear access doors and rear aisles—a very important saving of space. 
Grant slides are soundly engineered, durable and dependable. 

Load capacities range up to 500 lbs. and more. 


Grant engineers and representatives in all important industrial areas 
offer specialized experience—will aid in working out custom variations to 
adapt standard slides to especially exacting requirements. 


Ask For 
This Important 
Working Data 


The Grant Industrial 


Slide Catalogue is a ra mo 
working manual on / INDUSTRIAL SLIDES 


built-in accessibility. 


Ask us te mail your N r Grant Pulley and Hardware Corporation 
free copy. 31-77 Whitestone Parkway, Flushing 54, N.Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 





Baw eifowrte Ben relte 
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AUSIMAG 


ALUMINA 
CERAMICS 





th superior electrical 
characteristics at high temperatures 


and frequencies . . . strong, hig! 


pressive flexural ar 


hard,” 9 on Moh 


sion of most knowr 


mechanical shock, vibration, I 
AlSiMag Alumina 
demonstrated outstanding advantages as elec 
tron tube components. Their success in this de peated hot-cold shock . . . thermally conductive, 
manding application opens up new fields of 
design opportunity for these versatile materials aissipates heat Dy rapid Therma nauctior A 


peratures chemically inert . . . resists re- 


are possible in the many AIS 
Pp y 


Why not investigate the possibilities of 
AlSiMag Alumina ceramics for your ap- Precision tolerances can be 


lett - : . 
plications? Send blueprint or sketch with may be ground or polished t 
details of operation for complete infor- S| 4 
mation. Special Alumina Bulletin No. nipped in any cesired quantil 


562 will be sent on request. tolerance spread and prom 





7, 

-— ~~~ me 
A Subsidiary of iy? ‘4 CHATTANOOGA 5, TENN. 
Minnesota Mining and . 


Manncuree Conon: BS i rh air ee Mee. © one 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texes ° 

Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, 

Okla. Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, itd, P. O. Box , London, Ontario. All other export: 
Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New N.Y. 














lo 
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See, feel the lubricity! 
votelo) Mel sl-ie-lilela 


Micro-Torc sealing lips look and feel different, 
too! Appearance is smooth finished; their 
cool-running, high lubricity, no-seepage char- 


lalteia lubricity acteristics are instantly apparent to the touch! 











long life 


positive sealing 


NATIONAL MICRO-TORC 
LEATHER OIL SEALS 


For applic ations where temperatures are within 50° to 200° |} 
I 

and shaft speeds are not over 2000 rpm with runout .015 or better 

National Micro-Torc oil seals should definitely be investigated 


Che Micro-Torc sealing member is perhaps the most interesting advat 
leather oil seals in 15 years. In hundreds of thousands of hours of actual 
ipplication, Micro-Torc seals have consistently shown up to 80% less torq 
and 10 times the life of other leather seals. Breakaway torque is normally only 


How Micro-Tore works—Side of 20% of conventional leather seals, and Micro-Torc seals have operated 
chrome retanned leather lip is 125 1 1 ) 1 
ed wk die ieee and up to 100 hours dry at 1,350 rpm without sloughing or squealing. Properly 
elastomer. Elastomer binds tu 
bricant to leather, prevents seep 
ege through leather, enhances e ° ° e 
mechanical stability—yet permits Get complete details. Call nearest NMB Engineer, or write for Bulletin. 
tec ers notura porosity ° re . , 

main in body of sealing lip. Lip Engineering help in your plant and ours. NMB’S Application Engineering 
actually stores oi! for dry or - : 


emergency running! Service is fast, expe rt, convenient. Yours for the asking 


used, Micro-Torc seals provide positive sealing throughout service life 


\_HICAGO Tut 
*T. M.REG. CLEVELAND, OxH10 
DALLAS, TEXAS . 
Derroir, MicH 
Downey (Los Angeles ( 
INDIANAPOLIS, INDIANA 
Kansas City, Mo. 


OIL & GREASE SEALS er 


” Repwoop City, CALIt 
RIN SHIMS — . 
0 G> Wicnrta, KANsas 


Prod f th id's | lusi 
a mie NATIONAL MOTOR BEARING CO., INC. 


Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, Calif 
General Offices: Redwood City 
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HENICAL GEARING 
FIRST REDUCTION 


DOUBLE ENVELOPING WORM GEAR 
SECOND REDUCTION 


How Westinghouse new right-angle 


gearmotor delivers 32% more power 


With this exclusive match of gearing, Westinghouse 
right-angle gearmotor gives you top horsepower and 
rugged dependability at the lowest cost. It’s the result 
of skillful use of helical gearing to gain maximum 
efficiency from high lead-angle worm gearing. Over a 
range of speed reduction, from 20:1 to over 100:1, 
the Westinghouse right-angle gearmotor averages 32% 
more power than conventional single-reduction, worm 
gearmotors. At a ratio of 60:1 you actually get 98% 
more power. 


Greater dependability and long life result 
from Westinghouse exclusive double-enveloping worm 
gear. It provides 330% more gear-tooth area to sup- 
port the load. As wear occurs, only double-enveloping 
gears regenerate or reproduce themselves. 

In application, Westinghouse design for high over- 


hung load capacity requires no outboard support. 
Right-angle gearmotors are available in a complete 
range of AGMA output speeds and Life-Line® “A” 
motor enclosures. 

FREE detailed facts about Westinghouse new right-angle 
gearmotor in booklet B-6579. Call your local Westinghouse 
Sales Office or write Westinghouse Electric Corporation, 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


J-07349-A 


/ j // / // / es 
LLL, 
j ff “4 


—& 
- 
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WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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Here is a handful of ELASTIC STOP® nuts. Each has “SNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . prevents liquid seepage 


along bolts. Each is made from the finest of raw materials. Each 

is exactly controlled as to finished dimensions, class of thread fit 

and finish. Each is now in use on critical applications, with a record 
' for uniform high quality that is unmatched. 








Most of them are standard parts. Some originated as the result of 
a specific request for ESNA’s help with an important fastening 
problem. 





Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nu? Corporation of America 
Dept. N62-62, 2330 Vauxhall Road, Union, N. J 
Please send the following free fasts g formatic 
() ELASTIC STOP nut bulletin (2) Here is a drawing of our preduct. 
What self-locking fastener would 
you suggest? 


Title 
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tough, versatile 


u.s.Royalite 


the sheet fabricating material 


that turns designers’ dreams into practical realities 


Is the case, cabinet, cover or other part of your 
product now made of a material which leaves 
something to be desired in... 

Economy? Royalite® assures exact, inexpensive 
prototypes... lower tooling, finishing and assem- 
bly cost... fewer operations. 

Beauty? Royalite molds readily to shape, detail 
and contour... retaining its eye-catching, sales- 
appealing color and texture. 


Durability? Patented compounding of thermo- 
plastic fortified with rubber gives never-before 


wearability. It’s super-tough to resist impact... 
yet weighs less than any metal. Custom formulized 
to meet specific needs such as oil and chemical 
resistance, moisture-resistance, and performance 
at extremes in temperature. 


See these designers’ dreams come true at 
the Royalite Display, National Plastics 
Show, Coliseum in New York... 
June 11 to 15—Booth No. 1212 


United States Rubber 


2638 N. Pulaski Road, Chicag 





P 


roduct 


POWER UNDER CONTROL 





i7 
64 ie = 


7 
26 Minimum 


‘s 
4 7¢ Maximum 
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Mode! 300 Auxiliary 
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Dic —4 Holes 


4 Holes 











Here’s a Motor 


The newe of Merkle-Korff 
thp geared n e model #300 
shown above his unit, in continuous 
300 Il 

palm of 

motor is ideally suited 

eration 


ng the of 


I 


mounted 


aril ; ' " ' 
for applications requir 
of heavy cams, cranks or gears 
directly on the motor shaft 


A typical torque table is shown below. 
This tabl 


uni-directions 


shows no-load speeds for 


il aded pol induction 
motors. The loads are t maximum 


} 


under which the motor will start and 


operate continuously without over load. 


The range of speeds shown are 


of those most commonly used. 
" 


rated 


repre- 
sentative 
If the 


quired 


maximum torque 


, 
modifications Car 


the unit 


| 
in oC 


low as |! RPH or slower 


This model #300 ts only one of a lor 9 


Merkle-Korff fhp 


and varied line of 
They range in spe 
from 800 RPM down to any fraction 
RPM required 

furnished either 


geared notors 


can be with ind 


shaded pole motors, of 


nous, reversing, series, or shunt woun 


motors. These motors are furt 


horse power 


depending upon the outpu 


a wide range of 


torque requirements 


Merkle-Korff engineers will assist your 


design staff in specifying the unit be 


uited to your requirements 


Looking 


usually [ C 


Merkle-Korft motor 


with synchro 


or Work 


TORQUE TABLE 
MODEL 300 


stator thickness 


~ewNNWW UO @ O 


~ 





219 NORTH MORGAN STREET 


EDWIN M. BOND 
Box 333, Rumson, N. J. 


Jun 


lb ngineering 


RALPH D. EARNEST ASSOCIATES 
12818 Puritan Ave., Detroit 27, Mich. 


CHICAGO 7 


HENRY F. KAELIN 
1412 5S. Los Angeles St 


ILLINOIS 


Los Angeles 14, Calif 





HOW 


ments, developed a special grade, pro- 
duced a better part, and saved the 
customer 52c a pound. 


Are you buying laminated plastic properties you don’t 
need? Or are you paying the penalty of poor product 
performance because you’ve been short-changed on 
essential properties? 


You can never be sure until you have a Formica fabri- 
cating engineer check your performance requirements. 
Tell him what you need, where and how you'll be 


Your blueprint 
tells only half 
the story... 


save you money 


IMPROVED FABRICATED PART PERFORMANCE AND SAVED 23%! 


Formica studied performance require- 


using your fabricated part. Then he’ll the one 


grade that’s best and most economical for you. 


With 52 standard grades, and a competent research 
staff to develop special new ones, there’s never any 
compromise with grade selection at Formica. And design 
modifications recommended by Formica fabricating 
engineers will further help to produce a better part, 
frequently at big savings. 


This fabricating service is part of Formica-4, designed 
to give you the best grade at lowest cost for your applica- 
tion. Call your Formica district office or send us your 
blueprints and your performance requirements. Formica 
Corporation, subsidiary of American Cyanamid, 4676 
Spring Grove Ave., Cincinnati 32, Ohio. 


. tell us your performance 


requirements and we'll 
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Getting more service hours per dollar 





HOW TO SPECIFY 
FLEXIBLE METAL HOSE 


a simple steps can help you select metal hose 
for best results and longer service life 


The important job of selecting the most economical, the 
one right flexible metal hose for your product or trans- 
fer problem can be greatly simplified by following 


these 3 steps: 


T Send exact specifications 
Complete and exact statement of operating conditions 
will go far in saving you money on flexible metal hose. 
First, it assures you that the connector you get will 
live up to your expectations. And, second, that manufac- 
turers won't bid on hose that’s “over-engineered.” You'll 
save in the long run because you'll get the right assem- 
bly for every job. 
Here is the information we need before we can give 


you our best suggestions: 


A PHYSICAL REQUIREMENTS: 
1) Over-all length (including fittings 
2) Diameter (1.D. and O.D.) 
3) Firtings—size, type, style of thread 
4) Tolerances permitted 
5) Quantity required 


OPERATING REQUIREMENTS: 

1) Material to be conveyed 

2) Operating pressures—is there shock? 

3) Operating temperatures 

4) Movement—lateral and longitudinal 

5) Vibration conditions? 

6) Expansion and contraction requirements? 
7) Corrosive atmosphere? 


Send sketch of proposed installation if available 


BASIC TYPES 


2 Use standard metal hose where possible 

Many standard connectors have been developed to 
meet problems common to many finished products—i.« 
vibration. Often a standard metal hose will answer you 
needs as well as a special item could. We can often save 


you money if we know operating requirements 


3 Call the Man from Anaconda to help you 

select, specify, test 
When selecting or specifying flexible metal hose, you'll 
find American’s staff of trained engineers of invaluabl 
assistance. Their advice and suggestions may help you 


solve or avoid many cost!, problems 


NEW INFORMATION 
American Flexible Metal Hose and Tubing Catal 
puts all the information you are looking for—both tech 


oVg 
id 


nical and general at your fingertips. Get your copy 


today, free of charge. Mail coupon below 


REVER CONN, 
a <TOrs Must MOVE 


AMERICAN 


FLEXIBLE METAL HOSE AND TUBING 


an ANACONDA product 


THE AMERICAN BRASS COMPANY 

American Metal Hose Division, Waterbury 20, Conn 

Please send me your tree Oui k Reference Catalog 

CC-400 containing basic information on all types of 
metal hose and tubing, fittings, et: 


CORRUGATED and 
STRIP-WOUND. In a 
wide range of sizes 
and styles in any 
workable metal. Va 
rious fittings 


NAME & TITLE 
ADDRESS 
COMPANY 


CITY, ZONE, STATE 
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by ROLL FORMED 


Aluminum shapes reduce production costs and eliminate 
waste. Let ROLL FORMED deliver your aluminum shapes 
notched and cut to length. ROLL FORMED shapes are 
uniform and accurate—made to your most rigid specifica- 
tions. ROLL FORMED shapes are controlled through 

all phases of tool design, roll making and final production, 


Send us your blueprints for shapes in carbon, galvanized 


and stainless steel, copper, zinc, clad metals, as well as 


aluminum. Let us show you how our modern plant facilities 


can produce your sections at lower costs to you. 


Write for Catalog No. 1053 


COA FP A BY 


x 
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TEAMWORK ON THE JOB 
helps solve 
pipe extrusion problems 


feamwork is certainly an essential part of any business, and Koppers engi 
neers welcome the opportunity to be on your production team 

These specialists are ready and willing to offer service and technical advice 
both on the production line or in the planning stage. They will help you un 
snarl production problems, and help improve your product quality. Moré 
over, they will arrange to supply you with DyLaNn* polyethylene for pipe ex 
trusion and many other uses 

For technical service or further information on DYLAN polyethylene con 
tact Koppers Company, Inc., Chemical Division, Dept. PE-66, Pittsburgh 19 
Pennsylvania 


KOPPERS 
PLASTICS 


NEW YORK * BOSTON * PHILADELPHIA * ATLANTA * CHICAGO 
DETROIT * HOUSTON * LOS ANGELES 


In Canada: Dominion Anilines and Chemicals, Lid., Toronto, Ontario 








TWO-BOLT CLAMPING adjusts eas- HEAVY-DUTY CYLINDER with extra 
ily, positively from 0” to 7” in heavy wall, tie rods and piston con- 
height, and swing arc 2” each side struction for longer life. 
of center. 

RIGID STEEL COLUMN and rugged cylinder 

bracket ore accurately machined for preci- 

sion work. 


NEW 
SCHRADER 
AIR PRESS 





It's compact and 
power packed! 


lt stamps, coins, broaches, rivets, 
stakes, presses, shapes, bends, 


assembles—many other uses! 


HEAVY, RUGGED BASE forms sturdy SPECIAL RECESS IN TABLE provides 
foundation for large machined-sur- for punch-through operations 
face table area. 


Modern “muscles” of compressed air never tire . . . 
get more work done at less cost! 


This modern Air Press has unlimited possibilities for speed, 
power, positive performance. Available as single acting for im- 
pact jobs; double acting for squeeze and power withdrawals. It 
requires minimum space, next to no maintenance, is extremely 
versatile in adapting to operating controls. Can’t be beat for low 
cost practicality. 

Important feature: Control and speed of the extra heavy cylin- 
der and ram can be varied as necessary, by using standard Schrader 
Air Control Accessories that adjust in seconds. 

Write for Catalog data describing Air Press fully —including 
variety of controls, accessories and prices. You'll be surprised at 
the low prices! 

A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
470 Vanderbilt Avenue, Brooklyn 38, N. Y. 





LEADERS IN AIR CONTROL SINCE 1844 





ESTABLISHED IN 1044 
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In All These Applications... 


3 NEW FEATURES OF G-E INTERVAL TIMER 
IMPROVE CONTROL AND CUT TIMING COSTS 


To give even greater versatility in 
time control, the General Electric TSA- 
18 interval timer may now be equipped 
with these optional features: new reset 
contacts, elapsed time indication and a 


NEW RESET CONTACTS make possible 
either automatic resetting or automatic 
recycling in the same timer. A simple 
change in external wiring is all that is 
necessary to change from one to the 
other. With automatic resetting you can 
eliminate manual resetting or mortgag 
ing another circuit to achieve the reset 
action. With automatic recycling, the 
timer will reset at the end of a time cycle 
and immediately start the next cycle 
This gives you a continuous repeating 
time-cycle program 


ELAPSED-TIME INDICATION, shown by a 
small dialon the timer face, gives youacon- 
tinuous, accurate reading of time elapsed 
from the start of your time-cycle pro- 


gram—especially useful on long programs. 


PROGRAM RETAINING: In case of power 
failure the program-retaining mechanism 
will hold the timer at the point of inter 
ruption and restart it at this point when 
power is restored. (Cannot be used in the 
same timer with reset contacts.) 
MANY STANDARD “EXTRAS” are 
cluded in the TSA-18 timer: delayed 
and-off timing in intervals from 1 secon 
to 30 hours; knob-locking device to pr 
vent missetting; high setting accuracy of 
1%; high repeat accuracy of '4 %; dust- 
proof case—all standard at no extra cost. 
YOUR COSTS ARE REDUCED becaus 
the TSA-18 interval timer will increase 
the equipment operators can handle and 
free them for more productive activity 
Waste or spoilage of materials can also be 
reduced, with the higher degree of uni 
formity that G-E timed control gives you 
For further information, contact your 
nearest General Electric Apparatus Sales 
Office, or write for bulletin GEC-1223 to 
Section 584-3, General Electric Company, 
Schenectady 5, N. Y 
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G-E TSA-18 TIMER WILL 
REDUCE COSTS IN ALL 
THESE OPERATIONS 


IN PLASTICS 


Automatic molding 
Scheduled mixing of materials 
Batch we ghing 


IN METALS 


Heat treating 

Fiame hardening 

induction heater annealing 
Quenching cycles 

Firing of regenerative furnaces 
Plating 


Bath and soak cycles 








Motor reversing cycles 


Batch weighing 


tumbling 


Seqvuencial adding of materials 





IN FOOD PROCESSING 


Sugor centrifuge contro 
Dough mixing 
Dehydration equipment 
Automat chicken pickers 
Roasting processes 

Motor revers 


g cycles agitotors 





Adding ingredients sequence 
infra-red oven contro 

Molding and pressing 

Batch weighing 

Bag folders 
Heat sealers plastic bags 


Bag and box fillers 





IN MACHINE TOOLS 





Heat treating 


Resurfacing of grinding wheels 
F 3} polishing intervals 

F 3 vbricat 

IN RUBBER 


T 


Tire and tube curing cycles 


injection period ontro 


IN CHEMICALS 


Motor reversing cycles agitators 
Atom radiation contro setting 
exposure reading interva 

Batch weighing 

Sequencial adding of materials 
Testing photographic emulsions 
Infra-red oven control 
Purging of filtration tanks 
Dehydration equipment 


IN CONTROL PANELS 


Single time-interval operation 

Muitipie time-interval operation 

Recycling of timed operations 

Sequer ial cycling of automatic 
machines 

Motor-reversing cycles 

Reclosing of circuit breakers 


Unattended substation starting 


AND MANY OTHERS 


Transit-system scheduling 

Glass polishing cycles 

Spin and surge protection of deep 
well pumps 

Automatic paint spraying devices 

Photo copying equipment 

Automatic door closing 

Dry cleaning and 
hines 


aundry moa 


Alarm initiation 

Dust collectors and shakers 
Qual ty control 

Materials handling 
Periodic test sampling 















































































A HANDFUL OF CHIPS... 


tells the COST-CUTTING story of 
Chase” FREE-CUTTING Brass Rod! 


Take a close look at the 
machined from Chase Free-Cutting Brass 
Rod 


curled they are 


typical chips 


See how short. brittle and tightly 


They could only have 
come from rod that permits really high 
cutting speeds and heavier feeds without 


gumming or jamming! 


Such remarkable chips also indicate 
the quality at low-cost of finished pieces 


machined from Chase Free-Cutting Brass 


Rod. Smoother, cleaner pieces that take 
precision threads and sharp knurls 
require less polishing—and simplify 


lacquering, enameling or plating 


The Chase warehouse near you stocks 


standard mill lengths in many different 
cross-sections. Special shapes that save 
even more mat hining time can be m ade 
to order. 

Write 


wire ofr phone todav' 


The Nation's Headquarters for Brass & Copper 


Baltimore Boston 
Minneapolis 


Charlotte Chicago 
Newark New Orleans 


Atlanta 
Milwaukee 


Cincinnat 
New York 


Denver Detroit 


Pittsburgh Providence 


Dallas 
Philadelphia 


Cleveland 


Grand Rapid 


Chase # 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Los Angele 


Waterbury 


s Houston Kansas City, M 


hester St. Louis 


Indianapolis 


Seattle 


San Francis 
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GEARS match Mofor Reliability 


Both Gearing 

and Motor of the 
SYNCROGEAR 
are ““Custom-built” 
by U. S. to the 
same high quality 


U.S. SYNCROGEARS 
have a proven record of 
dependable service with 
longest life under rugged 
conditions... 


The Mighty 
U.S. SYNCROGEAR MOTOR 


Completely described and illustrated in our new 16-page full-color 
brochure. Learn about new techniques in gear making for 

gear motors. In addition to custom-engineered gears, U.S. Syncrogear 
mote.’s incorporate many other advanced life-lengthening features, 
including: genuine pyramidal design; completely enclosed case; 

solid shank ever-tight pinion; friction-free oil seal; asbestos-protected 
windings; normalized castings and Lubriflush transverse lubrication. 


OuUSizcKi. 


P.O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 








New heavy-duty fiber gasket 


LOAD IN PSI 


COMPRESSIBILITY. N §20, less compressible than 
other Accopac materials, is recommended for heavy 
duty applications where minimum flange pressures 
will be 2,000 psi and where temperatures will not 
exceed 250° F. 


seals at up to 250° F. 


Combinations of heat and pressure that cause ordinary plant 
fiber gaskets to fail are handled successfully by Armstrong 
Accopac® N-820—a dense new material made by a patented 
Armstrong process. It requires a minimum flange load of 2,000 
psi and seals at temperatures up to 250° F. 

The special latex binder in N-820 will not leach out in alter 
nately wet-and-dry applications. Shrinkage due to binder loss 
is eliminated because N-820’s binder is non-volatile and non- 
extractable. It stays in. 

N-820 conforms well to flange surfaces, yet permits mini 
mum torque loss. It is already being used successfully on a 
wide range of heavy-duty applications, often as an economical 
replacement for asbestos sheet packing where temperatures 
do not exceed 250° F. For data sheet and samples, write to 
Armstrong Cork Co., 7006 Irvin St., Lancaster, Penna 


(Armstrong ACCOPAC 


used wherever performance count 








SOLVES MANY REDUCER MOUNTING PROBLEM™S 


ti 


\ 
This trademark 
stands for the 
Mounting finest industrial 


Supports gears made 
Unit 


One base supports both speed reducer nea motor in this simple, practical 
and toolproot mounting system...Now you can use standard N.E.M.A. motors 
and make change-overs in minutes — reducing both costly down-time and 


motor inventory. 


Line-O-Power motorized drive solves many old problems ...and opens new 
tields of advanced design tor new applications. Available 1-75 H.P. tor all Service 
Ctasses —Horizontal, Vertical, and Vertical Extended with Foot or Flange mount- 


ing—Double or Tripie Reduction units available in Ratios trom 5.06:1 to 238:1. 


Write for your 
e O Motor 
og today 
— — ,- 
Beller Tower Trhasomisswn Through Beller Beau 
4545 S. WESTERN BLVD., CHICAGO 9, 1LLINOIS 
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ANOTHER 


NEW DEVELOPMENT 
IN PACKING DESIGN 


Geannanw 


FIT BET] 


Houghton’s newly designed leather cup packings are pre- 
formed. They fit the square corner normally found between 
the end of the piston and the cylinder wall. 

As a result, there is no distortion of the packings under 
operating pressure. They are not forced into a new shape 
which would cause premature wear, fracture or breakdown 
at the heel. In addition, the side walls are molded with a 
slight flare which provides sufficient pre-loading for perfect 
sealing at minimum pressures. 

This leadership in hydraulic know-how is typical of 
Houghton, who makes all types of hydraulic and pneumatic 
packings, as well as a complete line of hydraulic oils 
and fluids 

Standardize on Houghton. You'll get the newest first— 
and the best always. Call your Houghton Man and let him 
explain Houghton’s Hydraulic Service. E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 


. +» products of 


Ready to give you 
on-the-job service... 


Product Engineering June, 1956 
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HOW WE GO TO ANY LENGTH...OR WIDTH... 
to help you save money on wire cloth components! 


@ Wire cloth users are experiencing a couple of new 
reasons why it pays to do business with the Reynolds 


Wire Division of National-Standard. 


Here’s the idea... . 


In blanking or forming wire cloth components, a roll of 


wire cloth 2 to 8 times normal length means 2 to 8 times 


as much production in a single run without a shutdown. 


It also means less waste and less handling! 


Similarly, when cloth is pre-slit (as shown above) to 


exactly the width a customer really needs, this too results 


in less waste, faster production and reduced handling 


So these days Reynolds Wire is departing more and more 
from old established industry standards . producing 
wire cloth in continuous lengths up to 800 feet instead 
of standard 100-foot rolls and furnishing pre-slit 


cloth as narrow as 1 inch wide and even less 


Why not talk with Reynolds about your wire cloth 
needs? If we can help you cut production costs you'll be 
ahead on every count for there’s no better, more uniforn 


wire cloth than that you can get from Reynolds. Try u 


NATIONAL-STANDARD COMPANY «+ WILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION + CLIFTON, WN. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
Industrial Wire Cloth 


WAGNER LITHO MACHINERY «+ JERSEY CITY, WL) 


Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS 
Round and Shaped Steel Wire, Smoll Sizes 


¥ 











DESIGN 
ENGINEERS... 


/ 


O 


Take the guesswork out 
...with Silicone Rubber! 


If you have a heat, cold, electrical, flexibility, or other 
problem in your design and engineering work—you 
may well find the answer in UNION CARBIDE Silicone 
Rubber Compounds. 

They offer phenomenal flexibility at low tempera. 
tures, thermal and oxidation stability at high tempera- 
tures, ozone resistance, abhesiveness, resistance to 





weathering, and good electrical and oil resistance. 
These specially compounded general purpose elas- 
tomers—all of which meet or exceed Aeronautical Ma- 
terials and A.S.T.M. specifications—provide predictable 
curing results! 
“ a : : , 
TL pitt ane in They can give the desired low compression set over 
Seeeeeeuens a wide range of hardnesses, for example, or exceptional 
He high-pressure steam resistance, or the thickest section 
cures ever achieved without delaminating, sponging, or 
tt blowing. 
tb pb + —+— 


eaee 2 They give you a new tool in controlling many prop- 


te HH + 


lt | erties of silicone rubber products in respect to hard- 


t 





i 
} 
it 
- 


oe 


ness and elongation. Catalyst residue and its associated 
problems virtually reach the vanishing point. 

Think of them in terms of your unsolved problems 
for cable and wire extruded coatings, for tapes, gaskets, 
motor mounts, or even for steam irons, stove parts, 
freezers. Then call in a UNION CARBIDE Silicone spe- 
cialist and outline your problems. Call our nearest 
office or write Dept. P-6. 


Look to Union Carbide for Silicones 











SILICONES DIVISION 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET [[@@ NEW YORK 17, N.Y. 


tn Canada: Linde Air Products Company, Division of Union Carbide Canada Limited 
The term “Union Carbide” is a trade-mark of Union Carbide and Carbon Corporation 
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coodvich)RIVNUTS 


save time, cut costs by eliminating 
welding, tapping, cleaning 


B. F. GOODRICH RIVNUTS 


assembly by provi ling a f 








one operat 10n! 


COVER PLATE This fastening job on Warner & Swasey's Multi 
V4 a 7 : To LL Purpose Gradall used a take five operations. Oil reset 


voir housings had to be de sseml 
a line to weld four nutplates on the sid | th 
GASKET couk 


were drilled, tapped and cleaned before the cov 























Se Satay be attached. By switching to Riv s, welding 
y and cleaning were el 


Now one worker i 


‘ seconds. Assembly flow 
aeseavO is cut in halt 
HOUSING B. F. Goodrich Riv 


of fastening jobs and 


do the same for you 


RIVNUT neering help by writing: | 


Tire & Equipment (¢ 
G Ari 


OLD WAY WITH RIVNUTS 


1 Weld 4 nut platestoinside 1 Punch holes in housing [7 aed 
of housing e. 


2 Drill 
3 Tap 


2 Insert Rivnuts and upset 


3 Attach cover with bolts 


4 Clean 


& Attach cover with bolts 


oe 


HOW RIVNUTS PROVIDE AT LEAST 6 CLEAN is 9 W ma be W 
THREADS IN ONE SIMPLE OPERATION: 


THE ONLY ONE-PIECE BLIND RIVET WITH THREADS 





SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivo its ¢t 
WITH and TO. Explains « 
struction, simplicity Of insta 
1 Rivnut is threaded 2 Tool lever operates 3 After upset, Rivnut tion. Get your free copy | 

ur free cor 
onto pull-up stud of pull-up stud forming threads are still clean ing to: The B. F. Goo 
heading tool, then a bulge in the Rivnut and intact, ready for Dept. PE-66, Akror 
inserted shank screw attachment 
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Exclusive design. |! Worthington QD sheaves have tl 


A- Completely split QD hub holds shaft tightly under heav- E- Pull-up bolts 
iest shoch | Se on shaft 
B- Cup point set screw® in OD hu! eps shaft key in posi F- Tapped holes in sheave permit | 


tion jack secre h ne grip 


C- Clamp screw res | n proper nn on sha G- Groove cross-sections ar 
ountit ; V-belt seats properly. | 


ock loa 


vhen n eac! 


D- Tapered fit bet 


off, hold-tight act 


Product Engineering 





best selling sheave 


9 outstanding features make Worthington QD 
the favorite of design engineers 


\ccording to authoritative industry figures, moré 6 MATCHES YOUR QUALITY STANDARDS. OD 


OD sheaves were sold last year than any other sheave quality stems from extremely 
- Tt i i t s Y . TY 7 

type. Design engineers tell us they prefer the QD ough close-grained semi-steel metal, 
minimum tolerances, and “I-beam” 
the original two-piece de sign—because of these 9 sis a : ind “I-beam 
driven sheaves which gives greate 


outstanding features: 
weigat 


EXCLUSIVE DESIGN. As shown at left, Worthington 7 WIDE RANGE OF SIZES with factory 
OD sheaves have many outstanding product features covering over 100,000 V-belt drive 


which mean real benefits to all users to 600 hp 


EASY TO INSTALL AND REMOVE, the QOD’s tapered 8 WIDE RANGE OF APPLICATIONS. 0D 


hub slides on shaft. locks with a « ip screw for permanent have been job-tested and ccepted 

} qui t in I T 

ilignment. Sheave sl on hub and pulls up with three equipment or every 

ld | applications in which OD she 
big bolts for tight hol r Comes off just as easily pplic \ r J 


ng performances include: | 


pressors convevors, crushers, ¢ 


BALANCED PERFORMANCE of Worthington Multi- aliens, alt Mihi sincniiles 
V-Drives, due to accurate uniform grooves and precise 
mating (with Worthington-Goodyear V-belts), gives COMPLETE ENGINEERING DATA 
. pull, even speed, even wear, less isking. In Worthing s 10K 
to-find tables enable you t 
V-belt combination for any 
SMART APPEARANCE, The OD sheave’s scientific n only three minutes. For \ 
design not only provides more efhcient transmission of free copy write to Section M\ 
power but actually adds to the looks of your product Worthington Corporati 
Oil City, Pa. In Canad 
QUICK DEPENDABLE SERVICE — factory-warehouses Worthington (Cat 


' 


back distributors 





tock Worthington-Goodyear Over 100,000 drive combinations . 


ticle stuns available from warehouse stock 


WORTHINGTON 


actorv-warehouses back mor 


SSS by ; 1. = 
SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors @¢ Pumps e Multi-V-Drives e¢ Variable Speed Drives 
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DESIGNING HEAT INTO YOUR PRODUCT? 


G-E Heaters Can Be Formed to Your Exact Design; 
Big Selection Saves You Design and Production Time 


HEATING LIQUIDS 


SIMPLIFIED DESIGN and easy in- 
stallation benefit maker of cement 
tester, who chose sturdy, flexible 


G-E tubular heaters 


HEATING SURFACES 


A 
+ fa on 
er > es 


FLEXIBLE BUT RUGGED G-E tubu- 
lar heaters are chosen by tire- 
retreader manufacturer after test. 
Other makes broke when formed. 


HEATING PROCESS AIR 


* se 


= Steet ai 
RAPID INSTALLATION is one 
benefit of uncomplicated design. 
Designer used straight-length tu- 
bular heaters in pre-heat oven. 


Section B723-9, General Electric Company, 
Schenectady 5, N. Y. 





SPACE LIMITATION is easily overcome with 
General Electric tubular heaters, which can 
be formed readily to practically any shape... 
without danger of breaking. 


ue \ 


GENERAL ELECTRIC tubular heaters bend easi- 


ly to the curved shape of tire retreader. 
Heaters are inserted into grooves in heating 
plate to gain maximum heat transfer. 











2 


COMPACT DESIGN of pre-heat oven is possible 
with inside-mounted General Electric tubular 
heaters, which replaced outside, top-mounted 
heaters formerly used. 


FREE 


60-page Catalog of General Electric heaters and 


heating devices 


3 





G-E TUBULAR HEATERS simplify 
tester use. To begin test, operator 
need only plug in tester, load spec- 
imens, and turn on switch. 


EXACT HEAT required for top- 
quality retreading of huge truck 
tires is achieved with high-efficiency 
General Electric heaters. 





le 


eee eo 


UNIFORM HEAT throughout oven 
combines radiation and convection, 
since tubular heaters are mounted 
inside oven chamber itself. 


describes full line. Also provides 


helpful application data. GEC-1005G. 


GENERAL @@ ELECTRIC 
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3 Year Test Proves Superiority Of 


Silastic Gaskets On Steam Cookers | 


prolonged exposure to steam 
Silastic 


silicone rubber, keeps its shape, 


Despite 


and pressure, Dow Corning’s 


remains 


resilient, maintains an efficient seal. 


That’s why the Cleveland Range Co. 


uses gaskets made from Silastic for 


sealing the doors of its well-known line 
of Steam-Chef 


Steam Cookers. 


hher 
gaskets still looked 


iently a hen ne Time 


Silastic good and 
sealed as effic 
service 


ntl et] 
appare i ttie 


and rugged 
or no effect on the sili e rubber gas 
kets 


Particularly impressive was the fact 


absorb food oils 


did not 

impart off-flavor 

to foods dur- 
cook ng 

T} is photoegr ph ota 


Steam-Chef Cooker 


Liquid Springs Use Silicone 
of 9 to 10 at 
20,000 psi compared to 6 or 6'> for 


With compressibility 


mineral base oils, silicone fluids are 


specified by designers at Wales Strippit 
media 
filled 


Corporation as the compressible 


for their entire line of liquid 


“Hydra Springs.” 
IT} ermal stab | ty 
cosity tempel! 

tant consider 
ot Dow ( ornitr y ‘ licone i 
precision hydraulic devices. Most 


Corning 200 


springing 


Springs employ Dow 


4 few, requiring special char- 


CANNED MOTOR-PUMP HANDLES 
RADIOACTIVE LIQUID COOLANTS 


Utilizing the thermal stability of elec- 
trical insulation made with Dow Corning 
silicones, Westinghouse designers have 
that 


Commis- 


developed a canned motor-pump 


answers the Atomic Energy 


sion’s need for a way to circulate 
radio-active liquid coolants at tempera- 
tures up to 650 F in hermetically sealed 


hydraulic systems. 


Used 
nuclear 


ind 


Fluid For Greater Efficiency 


Dow Corr 


ing, dies 

equipme 

Liquid spring at right 
delivers same amount 
of force as the large 
cumbersome metal coil 
spring 


equipment ce 
speci ilized 
No. 268 


devices 


machinery 


iro 








CLASS H MOTOR STILL ON TEST 
AFTER 56,715 HOURS AT 240 C 
At 10 A.M., 


insulated 


1946, a Class H 


> hp motor was generator 


June 6, 


loaded to operate at its test tempera- 
ture of 240 C in 
test labs 

since it has been shut down and ex- 
posed to 100% relative 
24 hours As of 11 
1956, this 
after 56,715 


copper temperature of 


Corning’s 
Every 500 


Dow 
motor hours 
humidity for 
A.M. May 1, 
motor was still on test 
hours at an 
240 C! 


average 
That's 
years 


equivalent to 344 operation 


at the Class H temperature of 180 ¢ 








FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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DOW CORNING 
CORPORATION 


Silicone News 





DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 
AND TECHNICAL |». 
ia 


Dow Corning Z-4141, an easily applied silicone 
glass a high 
degree of scratch resistance and reduces break 


== J 


treatment for surfaces, imparts 
age. Effective at low concentrations on bottles 
and containers, light bulbs and tubing, camera 
No. 273 


lenses, and artware. 


aa 
“Potting Gives Maximum Reliability”, an article 
ELECTRONIC EQUIPMENT, describes the 


method of encapsulating a new series of elec- 


from 


tronic devices developed by the Naval Ordnance 
laboratory. Using silicones helps to provide the 
utmost protection against mechanical and ther 


No. 274 


mal shock, vibration, and humidity 
. 
Now available—1956 Reference Guide to Dow 


Corning Silicone Products. A concise 
12 page reference that is convenient-to 


compre 
hensive 


use It's packed with data, properties, and 


information on how you can use silicones in 


designing new equipment, improving perform 


ance and reliability of original equipment, or 


maintenance costs 


No. 275 


reducing production and 


Silicone-Glass Laminates for electrical and 
mechanical 
brochure 
industrial 
inf 


applications are described in new 
which 


applications 


illustrates parts used in typical 
Also lists 


ormation on properties of silicone-glass lami 


engineering 


laminates 


No. 276 


nates and lists fabricators of such 


» 
Dow Corning 510 Fluids are 


damping me lia for instrume 


unsurpassed as 
nts and other devices 
required to give uniform performance from 70 
400 F 


relatively 


to over Excellent dielectric properties 


these 
to electrical 
No. 277 


plus constant viscosities make 
silicone fluids particularly adaptable 


and electronic equipment 


Documentary film “What's a Silicone?” avail 


able free of charge for showings to technical 


industry In full color and 


16mm film 


audiences in every 


sound, this dramatic allows you to 
see Dow Corning silicones in action improving the 


performance of products ranging fr mm 
bottle 


information about this edu 


nursing 
locomotives For more 


nipples to diesel 
ational film and how 
to arrange a showing for interested persons in 
circle No. 278 


your plant 


Speed And Range 
A series of tests 
conducted by the F. 
J. Stokes Machine 
Company, Philadel- 
phia, world’s largest 
producer of high 
vacuum equipment, 
prove that Dow 
Corning 702 Diffu- 
Pump Fluid 
helps to attain higher vacuum in less 


700 


sion 


time than possible with organic fluids. 


fluid 


evacuation in the 1 to 10 


As indicated by the curve, the silicone 
provides faster 


Silastic Impregnated Sleeving 
insulates Lead Wire in Strip Heater 
Braided glass 
with Silastic, 
rubber, retains excellent flexibility and 


sleeving impregnated 


Dow Corning’s silicone 


insulating effectiveness at tempera- 
tures that cause rapid failure of organic 


The 


dem- 


insulating materials. 
such 
small 


Watlow 


electrical 


advantages of sleeving are 


onstrated in the strip heaters 


manufactured by Electric Co., 


of St. Louis. 


reduced lead 


4 DIFFUSION PUMP 


Of Vacuum Pump Increased With Silicone Fluid 


COMPARISON CURVES StL! 


TN 
V1 


CONE Di 


T SAME FOREPUMP 
AND HEAT INPUT 
UNTRAPPED ION GAUGE 


\ 
\ \ 


KN 


PRESSURE 
micron range 
lower ultimate 
between .01 an 
The tests were 
with development 
Ring-Jet Diffusion 
Ring-Jet Booster 
markably eff 
these pumps 


to 16 incl 


MOTOR-PUMP 


from § to 17.000 


to 2500 


to We 


motor 


ImmMnpineg 


COOKER GASKET 


No. 270 





Dow Corning Corporation, Dept. 8606, Midland, Michigan 


Please send me: 268 269 270 271 272 
273 214 215 276 2717 278 

NAME 

TITLE 

COMPANY 

STREET 

ZONE 


CITY STATE 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DOFTROIT 


CANADA “ 


MICHIGAN 


LOS ANGELES NEWYORK WASHINGTON. O.C. (on 








A LIGHTWEIGHT, COMPACT F.H.P. MOTOR 


... power plus versatility 


Versatility is the keynote of this new PET Uni- 
versal Motor, now being used as a starter unit 
on Briggs and Stratton gas engines. The output 
shaft can be rotated to operate in any 90° quad- 
rant. The motor can be mounted to perform in 
any position or angle . . . either foot mounted 
on integrally cast pads or flange mounted on 
machined rabitt diameter, front portion gear case 
housing. Easily accessible terminals make con- 
nection fast and simple. Flexible grounded or 
ungrounded line cord optional. Designed for 
either intermittent or constant duty, this flexible 
motor can be furnished with output speeds from 
1125 to 27,000 R.P.M. and with horsepower rat- 
ings ranging from 1/10 to 1/3. Double reduction 


gear systems are available with gear ratios up 
to 24:1. 

Simple variations enable this motor to meet a 
wide range of different needs. Special gearing, 
shafts, and dimensions can be easily supplied 
Governor control is available up to 10,000 RPM 
speed. 

This really versatile FHP motor was produced 
only because PET’s engineers have become ac 
customed to solving a vast variety of fractional 
horsepower problems. Recommended applications 
include use as an engine starter, garage door lift 
motor, electrical tool motor, power source for 
tool room, milling machine, and in a variety of 
other industrial equipment. 


SPECIFICATIONS (SERIES 1200) 


Universal type AC/DC Series, or Shunt Wound 


Output speeds; 1125 to 27000 rpm 
Voltages; AC, 24 to 230V; DC, 6 to 230V 


Bearings—bronze sleeve; ball, or needle optional 


Size; Geared Motor 2% x 2% x 6% 
Without Gear Housing—234 x 2% x § 
Ventilated or totally enclosed 


used in inverted position as power 


source for tool room milling head 


Special Products Division 


all angle operation 


— 


used as power source to 
raise and lower garage doors 


used os starter on gasoline 
engine with output shoft at 
straight angle or in horizontal 
position depending on type 
of engine 


for full details 


mail coupon today 


ti 
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PORTABLE 
ELECTRIC 
TOOLS, INC. 
Special Products 
Division 
320 West 83rd Street 
Chicago 20, Illinois 


PORTABLE ELECTRIC TOOLS, INC 
320 West 83rd Street, Chicago 20, Illinois 


Gentlemen: 


Please mail me complete FREE information on PET’s complete line 
of fractional motors and motor parts 
NAME ee 


OC 
AD 





ZONE__STATE 

















Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma- 
terials, shown in dumping position. INSET: “‘Dacron”’ is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster gen- 
erates from a single hydraulic pump driven by V-belts. To in- 


sure dependable, slip-free operation and positive starting at 5 REASONS FOR USING PREMIUM 


this important spot, Dempster Brothers, Inc., switched to pre 

mium V-belts reinforced with Du Pont “Dacron’’* polyester V-BELTS REINFORCED WITH “DACRON” 
fiber. During the six years since the change, the belts have been 

proving their superiority on hundreds of Dempster-Dumpsters P a 

in use throughout the country. * Transmit up to 40% more horse- 
power. 





Slippage and stretching have been sharply reduced by the 
40°, greater strength of belts made with Du Pont “‘Dacron’”’ 
Two premium V-belts now do the work formerly handled by ' ‘ 
three standard belts. The belts remain stable . . . deliver more oading. 
horsepower from the pump. And the ability of these belts to 
withstand greater shock loading assures fewer replacements, 
more efficient, trouble-free operation. 


e Withstand greater shock 


e Longer flex life. 


¢ Cut downtime. 
In designing your next drive, investigate the advantages of 

premium V-belts made with “Dacron’’. They combine the * Low stretch. 

unique properties of the ““Dacron’’ yarn made by Du Pont and o Qaentent 

the highest skills of the leading V-belt manufacturers. For a — _ 

list of manufacturers using “‘Dacron’”’ in premium V-belts, write maintenance. 

to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 

Wilmington 98, Delaware. Premium V-belts shown in above 

photo were manufactured by the U.S. Rubber Company. 


sé . Reswen” io Du Pente ranted 
Dacron" in V-Bel/ts *Dacron” is Du Pon 


®€6.U.s. pat orf 


BETTER THINGS FOR BETTER LIVING . - THROUGH CHEMISTRY 
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This combination of features is 
EXCLUSIVE with... 


SEAL/VW\ASTER 


BALL BEARING UNITS 


eee they are som renee 


_ IMPORTANT 
TO YOU! 


Write for your 
copy of Bulletin 
454 today! 


The products you design today to meet the demands of 
tomorrow must be carefully engineered right down to the 
smaliest component. The product must be geared to the 
demands of an ‘‘automation minded" world and the competi- 
tion of the years ahead. Production schedules can't be kept 
up when machinery is down for maintenance. No component 
you can build into your products will mean more to its efficient 
performance than the bearing units carrying the load. The ex- 
clusive combination of features found only in SEALMASTER 
self-aligning, pre-lubricated Bearing Units are important to 
your product's continuous performance and acceptance. 


" LABYRINTH SEAL 


SEALMASTER BEARINGS 


A DIVISION OF STEPHENS-ADAMSON MFG. CO., 9 RIDGEWAY AVE., AURORA, ILLINOIS 
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New trends and developments 
in designing electricai products... 


How to determine which General Electric Alnico Perma- 
nent Magnet grade offers the optimum set of magnetic 
and physical properties for a particular application 


HE Basic function of a permanent 
T magnet is to provide a specific 
magnetic flux across a given air gap. 
The basic problem for the designer 
is to select a magnetic material with 
the optimum combination of mag- 
netic and physical properties to ful- 
fill this function. 

Since the permanent magnet has 
considerable influence on the final 
size, cost, and efficiency of the prod- 
uct, it is important to know the 
primary characteristics of each of 
the seven available General Electric 
Alnico grades. 

Each of these grades offers specific 
advantages in available energy, unit 
cost, and physical properties. No one 
grade excels in all of them. 

In terms of energy product, cast 
Alnico 5 has no peer among mag- 
netic alloys. Its 5 million minimum 
gauss-oersteds is 43% higher than 
Alnico 6. 

Its demagnetization curve (Figure 
1) shows that Alnico 5 has the high- 
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Fig. 1 — Alnico 5 Energy Product and 
Demagnetization Curves 


est residual induction of all the 
Alnicos, as well as relatively high 
coercive force. This means that a 
smaller cross-sectional area and less 
total volume will be required to 
maintain a given air gap density. 
Thus, where there are space re- 
strictions, as in hearing aids, Alnico 
5 has more available energy per 
unit volume. Where there are weight 
restrictions, as in airborne magne- 
trons, Alnico 5 offers more available 
energy per pound. And where there 
are cost considerations, as in loud 
speakers, Alnico 5 provides maxi- 
mum external energy per dollar. 
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At the opposite extreme, Alnico 3 
has one of the lowest energy prod- 
ucts of the Alnicos—1.38 million 
gauss-oersteds (Figure 2). About 
3% times more Alnico 3 than Alnico 
5 is required to produce a given air 
gap field energy requirement. 
However, because of its lower 
cost, Alnico 3 offers important sav- 
ings in applications like toys and 
novelties, where performance and 
weight are not critical factors. 
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Fig. 2—Alnico 3 Energy Product and 
Demagnetization Curves 
Despite its relatively low energy 
product, Alnico 3 still provides 
more external energy, at lower cost, 
than does 37% cobalt steel — the best 
of all the magnet steels. 

G-E Alnico 6 has an energy prod- 
uct of 3.5 million gauss-oersteds, 
ranking second only to Alnico 5 
But the primary advantage of this 
grade lies in its flatter, more stable 
demagnetization curve (Figure 3, 
see top of next column). 

Alnico 6 has ability to provide 
useful field energy under dynamic 
operating conditions. And in certain 
applications, Alnico 6, despite its 
lower energy product, will produce 
a higher gap flux density than 
Alnico 5. 

For motors, generators and lifting 
applications, where the magnet is 
operating under varying demagnet- 
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Fig. 3— Alnico 6 Energy Product and 
Demagnetization Curves 


Ainico 6 offers 
and high useful 


izing influences, 
greater stability 
recoil energy. 


Generally speaking, permanent 
magnets’ physical properties are 
seldom the primary consideration 
when selecting magnetic materials. 
However, in certain high rotary 
speed applications, such as rotors, 
physical strength is of major impor- 
tance. This necessitates the use of a 
sintered, instead of a cast, Alnico 
grade. These sintered magnets have 
tremendously improved physical 
properties, with but a slight sacrifice 
in magnetic properties. 

Sintered Alnico 2, for example, 
has more than 20 times the tensile 
strength of cast Alnico 2. And, it has 
10 times the transverse rupture 
strength, in addition to more uni- 
form magnetic properties. Approxi- 
mately the same order of structural 
improvements holds true for sintered 
Alnicos 4 and 5. 

Selecting the proper magnetic ma- 
terial is a crucial and complex part 
of the design problem. If you would 
like the assistance of a G-E Magnet 
Engineer in this, or any other, stage 
of your permanent magnet design, 
write: Carboloy Department of 
General Electric Company, 11127 E. 
8 Mile Ave., Detroit 32, Michigan. 
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Control Problem? 


As MANUFACTURERS Of a large and diversi- 
fied line of major industrial equipment, 
Allis-Chalmers has been called upon to 
solve thou 2nds of control application 
problems in practically every industry. 
This specialized experience in coordinating 
power utilization is yours when you specify 
Allis-Chalmers control. 


Control for every ac application 

Allis-Chalmers offers an extensive line of 
manual and magnetic control to meet 
every condition of motor operation. Con- 
trol functions, varying with specific job 


; 


FB r co 1 Dl te 


requirements, include full or reduced volt- 
age starting, acceleration, speed control, 
reversing or non-reversing, and dynamic 


braking. 


Custom protection 

Built into all Allis-Chalmers control is the 
type and degree of protection dictated by 
the application. Controls are available in 
general purpose and special cabinet, in- 
cluding water-tight, dust-tight and explo- 
sion-proof enclosures. A456 


injormation on any spect} contr 


lem, call your nearby Allis-Chalmers represent- 
or write Allis-Chalmers, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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SPECIAL 


“NAT” KNOWS 


WELDING FASTENERS 


Standard or special, “Nat” can tell you all about pro- 
jection welding fasteners. National’s complete, high 
quality line of standard weld screws, pins and nuts gives 
you maximum strength and 100% optimum welds... 
even on materials .030 to 4 inch thick. 

Bring your welding fastener problems to National. 
Besides offering a satisfactory solution, we will design 
any special welding fastener you may need. 

Write for National Welding Fasteners catalog. It shows 
*“Nat’s”’ complete welding line. 


THE NATIONAL SCREW & MFG. COMPANY 


CLEVELAND 4, OHIO 
Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 


\ 
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roduct Engine 


J&L CUSTOM-MADE 
HOT EXTRUDED 
COLD DRAWN SECTIONS 


... boost production, cut over-all costs 


Progressive industry is today utilizing J&L’s Custom-Made, 
Hot Extruded Cold Drawn Steel Sections to 


1. Eliminate time and costs in machining and finish- 


ing Operations 
2. Reduce scrap losses practically to the zero point 
3. Eliminate the cost of castings and forgings o 


intricate section$ requiring considerable machining 


4. Reduce inventories due to their quick availability 


from the J&L plant 


These sections can be extruded and cold drawn to the exact 
specifications of the parts you require—in any quantity you 
specify. Even the production of a single extrusion can be eco 
nomical. Obtainable in a wide range of analyses, J&L Extruded 
Sections can be produced in a large variety of shape profiles 
even many of those that cannot be hot-rolled are practical 

The physical benefits of J&L Extruded Sections are equal to 
or greater than those derived from the cold drawing process, 
and tolerances are as accurately maintained. The excellent 
surfaces of these Extruded Sections require little—if any 
finishing operations 

Send us your inquiry for prompt and efficient J&L service 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 409 
Pittsburgh 30, Pa. 


Please send me your new Booklet on Extruded S« 
NAME 

TITLE 

COMPANY 

STREET 


CITY 
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Because of cord capers like this... 











KINK IT... 


The General Electric line of cords offers a wide 


variety of types and constructions: flame-resistant, 


moisture-, and weather-resistant; cords insulated 
with asbestos, silicone rubber, and other special 
materials designed to withstand special conditions. 
Because of the wide selection, you'll find a G-E 
cord engineered to meet the uses and abuses of 
almost every application. 

General Electric application engineers have as- 
sisted many product designers and manufacturers 
on application problems. They can help you pick 
the type of cord that will fill your requirements 


most efficiently and most economically. 














DRAG IT... 


You need rugged G-E CORDS to help 


To manufacturers who assemble their own 
cords, the superior design and consistent product 
quality of G-E cords can mean reduced set-up and 
adjustment time, more efficient production and a 
reduction of spoilage. To all manufacturers who 
use cord sets, G-E cords mean quality, efficiency, 
and economy. 

If you would like detailed information on the 
possibilities of better on-the-job performance, or 
of more efficient production with G-E cords, write 
Section W184-667, Construction Materials Div., 


General Electric Company, Bridgeport 2, Conn. 
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DELTABESTON®* (Rated 300 V)—Felted 


asbestos insulation. Resists heat and mois 
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G-E aya: ky ture. No drying or deterioration even on medium-duty applications (i.e 


for every product 
design 


kalies and water 


under constant high temperatures 


TYPE S$ RUBBER JACKET (600 V)—Tough 
durable, long-wearing. 
For extra-hard usage in 
mines, railroads, gorages, factories 


ances) 


- , TYPE SV RUBBER JACKET (300 V) 
Resists acids, al 











TYPE $J RUBBER JACKET (300 V)—Prop- 
erties similar to type S, but for hard usage 


machines, portable tools, household appli- 


erties similar to type SJ, but for light duty. 





SINK IT... 


your products win the battle of 
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HEAT IT... 
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TYPE SO GEOPRENE* (600 V)—Resists 
grease, oil and other rubber solvents, sun- 
light, flame, acids, alkalies and water. For 
industrial, garage, chemical and soap plants 
and similar locations 


TYPE SJO GEOPRENE (300 V)—For appli- 
ance, office machine, portable tool applico- 
tions where resistance to grease, oil, sunlight, 
flame, acid, alkalies or water is required 





TYPE POS) RUBBER RIP CORD (300 V) 
For light-duty pendent or portable use in 
damp locations and for table and floor 
lamps, clocks, radios, etc 


TYPE POT FLAMENOL* RIP CORD (300 Vv) 
—Outstanding for its smooth, attractive 
finish. Will not deteriorate or change color 
For light-duty use on table and floor lamps, 
radios, fans and other small devices 





SNAG IT... 


abuse 


PREENX* HEATER CORD—For high-heat 
applications (soldering irons, toasters, grills, 
heat lamps, etc.). Easy to rip and strip 
Moisture resistant. Smooth finish does not 
attract lint—stays clean, resists staining and 
discoloration. Outweors fabric cord ten to 
one. 


"Registered Trade-mark General Electric Compony. 





FOR COMPLEX FABRICATION. In chemical plants, these FOR ABRASION AND CORROSION RESISTANCE. Oil can 
Stainless Steel acid catchers are used to remove racks stand out in all kinds of weather, and the sup 
dilute sulfuric acid from gases. Continental Boiler & port strips are constantly rubbed and knocked by the 
Sheet Iron Works in St. Louis fabricated the units heavy cans of oil. Modern Metal Products Company 
Notice the complicated curves in the helix plates, and of Greensboro, N. C. makes the strips out of Stainless 
the neat joinery a tribute to fine craftsmanship Steel so they will stay bright and new-looking, and 
and the workability of Stainless Steel never get banged out of shape 


NOTHING can equal 
Stainless Steel 


In its combination of desirable properties 


No other design material can match Stainless Steel in its com 
bination of desirable properties: corrosion resistance, strength 
and hardness, beauty, cleanability and easy fabrication. When 
seeking a source of supply, remember that United States Steel 
offers you the widest range of types, finishes and sizes 


UNITED STATES 
OLUMBIA CC 
OAL & IRON DIVISION 
Y DIVISION, WAREHO 





EXPORT COMPANY, NEW YORK 


pny iy USS STAINLESS STEEI 
. These Stainless Steel shelves 

are made by the Eastern Steel Rack Company, AWK h 4iAL 

Boston, Massachusetts, for use in cold storage 

rooms. They are easy to clean, and offer a sani- 


tary *OTTOS1IO resistant s f f f l 1 SHEETS STRIF PLATES BARS BILL s 
€ an r ° ET 

, cor ion u ace or ood proc 

ucts of all kinds PIPE TUBES * WIRE + SPECIAL SECTIONS 


UNITED STATES STEEL 





@ Lower shrinkage 


@ Room temperature cures 


® Improved working properties 


@ Excellent temperature cycling 


® Resilience and impact strength 


VERSATILE ELASTOMERIC ALLOYS 


of Tkéohko€. Liquid Polymers and Liquid Epoxies 


FILL COUNTLESS PRODUCT NEEDS 


Check the five key properties listed above and see 
where elastomeric alloys of “Thiokol” liquid polymer 
and liquid epoxies fit into your product plans. 


These new elastomeric alloys have already proved 
their value in plastic tooling, encapsulating, casting 
and sealing. While retaining all the basic advantages 
of the epoxy resins (high strength, chemical resist- 
ance, good electrical characteristics and excellent 
adhesion), they also provide unequalled resilience 
and impact strength. What’s more, a wide range of 
important new properties can easily be developed 
by simply varying the ratio of “Thiokol” liquid 
polymer to epoxy resin. 


Shown above are some typical applications for elas- 
tomeric alloys. The fact that they are used for en- 
capsulating electronic and electrical components. . . 
for durable potentiometer components . .. and even 
for imbedding teeth in textile combs is proof enough 
of their amazing versatility. They also meet the 
exacting requirements of the plastic tooling, sealing 
and adhesive fields. 

For complete information on the properties and potential 
ities of elastomeric “Thiokol” liquid polymer/jepoxy resin 
alloys, write: THIOKOL CHEMICAL CORPORATION 
784 NORTH CLINTON AVE., TRENTON 7, N.d. In 
Canada: Naugatuck Chemicals Division, Dominion Rubber 
Company, Elmira, Ontario 


oc, Vhtoko€ 


PIONEER MANUFACTURERS OF SYNTHETIC RUBBER 
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Design data on adhesives 


NUMBER THREE 


Strengthening a 
metal-to-metal joint 


Four basic rules must be kept in mind 
in order to strengthen any joints to 
be adhesive-bonded 


These rules are: 


1. Make the bonded area as large 
as possible. 


Make the maximum proportion 
of bonded area contribute to 
strength. 


Stress the adhesive in the direc- 
tion of its maximum strength 


Minimize stress in the direction 
in which adhesive is weakest. 


Here's how two of these rules were 
applied in improving the bond of a 


metal label to a fire extinguisher. 


er eae eK = =. . 
= => 


a ‘\ 


Chis label was designed for fastening 
with rivets. The label is flat, has em- 
bossed letters, and has holes drilled 
for riveting. Contact is very poor be- 
cause of the embossing, resulting in 
low strength and low resistance to 
peel or cleavage stresses on the edge 
of the joint 


Remedy 


This label was designed for adhesive 
bonding. The label is pre-curved and 
has a smooth back for 100% contact. 
This type of bond will prevent failure 
when a stress is applied at the edge of 
the bond with a fingernail or, for ex- 
ample, with some sharp instrument. 


1. Bonded area has been made as 
large as possible. 


2. Maximum proportion of bonded 


area now contributes to strength. 


For more 
information 
Write for a copy 
of “Armstrong 
Adhesives, Coat- 
ings, and Seol- 
ers." Armstrong 
Cork Company, 
8006 Irvin St., 
Lancaster, Penna. 
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ADHESIVES « COATINGS * SEALERS 


Factors in adhesive bonding 


Most assembly requirements for ad- 
hesive-bonded materials include fac- 
tors of time, heat, and pressure, These 
vary with the adhesive used and also 
with the materials bonded. 


Time 
factors are involved, 
open time and setting time. Open 
time is the period of time that can or 
must elapse between coating the parts 
and joining them. 
permit little open time; others must 
be kept open for intervals ranging 
minutes to 


Two time 


Some _ adhesives 


from five twenty-four 
hours. 

Setting time is the period that must 
elapse before an adhesive bond at- 
tains its full strength. Here again the 
interval may be measured in seconds 
or weeks, depending upon the adhe- 
sive, the materials bonded, and the 
curing procedure, if any. 


Heat 


Heat is required in varying degrees 
in many adhesive applications. 
Whether one or both surfaces’ are 
coated, forced drying of the adhesive 


PHOTO COURTESY CHEVROLET-DETROIT GEAR AND 


AXLE Div., GENERAL MOTORS RE 


ADHESIVE-COATED brake shoes and 
brake bands are assembled on a con 
veyor line. The brake band is first 
placed inside a pressure band and 
against the brake shoe. Pressure 
springs are then positioned. The 
assembly is then baked. 


film by heating and circulating air is 
usually desirable and often necessary 
The use of heat speeds drying, makes 
drying independent of weather con- 


ditions, and prevents water conden- 
sation on the adhesive film. 


Controlled drying also makes it 
easier to begin assembly when the ad- 
hesive film has the right amount of 
tack, this being the point at which 
the best over-all bond can be made. 
Under some conditions, it may be 
more practical to dry the adhesive 
film completely and later reactivate 
it with heat or a solvent. 


Special Factors 


Thermosetting adhesives, which set 
by a chemical change in the presence 
of heat and/or a curing agent, require 
special assembly techniques. Adhe 
sives of this type are most always 
used in critical applications where the 
possibility of bond failure cannot be 
tolerated—as in the bonding of clutch 
facings to steel plates. Since such 
bonds cannot be tested except by 
destruction, they must be made with 
extra care and control 


Curing 


Some thermosetting adhesives must 
be cured by chemical reaction at 
room temperature, the bonded parts 
remaining clamped for a_ relatively 
long period of time. Oven heating of 
assemblies is quite common, Ovens 
may be heated by gas, oil, electric, or 
by infrared units. Forced circulation 
is required by oven heating in order 
to insure uniform temperature. The 
fastest curing time is accomplished by 
dielectric heat, which cures some heat- 
set adhesives in a few seconds. 

Thermosetting adhesives may be 
cured at temperatures from 75° to 
550° F., depending on the specific 
type. In general, the higher the tem- 
perature, the faster the cure. By con- 
trolling the bonding 
operation can be speeded or slowed 
to match the pace of almost any 
assembly line. Parts bonded with ther 
mosetting adhesives usually can be 
taken from the presses while still hot 


temperature, 


For detailed information on bond- 
ing thermosetting adhesives, see the 
Armstrong Data Sheet, “Thermoset- 
ting Adhesives.” It is available upon 
request, Write for your copy today. 
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New DynAC' stops motors 
instantly... without a ripple! 


Here’s dramatic proof of the smooth, controlled 
braking action of the new Westinghouse DYNAC 
braking controller. Motor stopped instantly—without 
disturbing the water in the glass goblet. “Grab- 
bing” or jerky stops are eliminated with DYNAC 
braking. 

Wherever rapid and/or controlled stopping is re- 
quired, DY NAC can not only contribute an important 
safety factor, but it can save you headaches—and 


You CAN BE SURE...1F 17S 


Westinghouse 
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money—on: (1) production time, (2) material rejects 
and spoilage, and (3) maintenance expense. 

Because it’s completely electrical, DY NAC requires 
no mechanical apparatus or motor linkage—it simpli- 
fies maintenance. And it comes in one compact, 
spacesaving enclosure. Get the facts on DYNAC’s 
many cost-cutting applications—with every type of 
standard induction motor. Use the coupon below 
for more information on DYNAC. 


WESTINGHOUSE ELECTRIC CORPORATION 
P.O. Box 868, Pittsburgh 30, Pa. 


Please send me descriptive bulletins 15-600 and B-6572 on the 
new DYNAC braking controller. 


Nome 
Company 
Address 


City 





need quick service 


on TIMERS 
» for automatic 
control? 


The more automatic control problems we get, the better we like 





it. For while it's true each automatic control job is a bit different from the 
rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time. 


If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a new combination that's the one for you 
That's the way we grow — and we like it. 

We manufacture a complete line of timers in these 4 broad classifications: 

TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic units, we can assure 





you of rapid deliveries — of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 
almost with the speed of automatic control itself. 


INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4, NN. J. 
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New Vickers Airborne Electrical Power Package 


~ «+ Saves Weight 


and Space 


Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 


isolate d elec iri al 


This 
package provides ¢ losely regulated AC 


new power 


and en- 
irom 


power with minimum weight 


while drawing its power 


ve lope 


a hydraulic system. In designs 
electron 


new 


or when addin equipment 


the 


loaded to Ca- 


designs in which elec- 


to aircralt 
trical system is already 
pacity this versatile pac Kagt provides 
the needed AC power from flow avail- 
This 


SVS- 


in the hydrauli system 


is permissible without 


is the ill flow is seldom 


i few seconds 


Even in such 

aranteed 
functions through 
ple priority ilve 


ne A( power pat kage 
ntaruy 


Less Weight and More Efficient 


ol the 


is no prob- 
electrical 
brushes o1 


ponents 
I 


Features of AC Generator 
AC 


reli- 


nent m 


7 
lient 


ignet 
life 
bulky 


is inherently 


ty pe 
exct and 


voltage 


juires no 
smaller and 


n conventional generators 


elimination of the 


excite! 
also has higher over- 
ig from elimination 
Additional 


permanent 


resulul 
all excitation losses 
the 
unaffected by 


advantages are that 


magnet 1s momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
not 
This unit 
three phase, wye con- 
at 8000 rpm. It 


continuous duty 


perature cycling. It is also sus- 


ceptible to aging or shock 


is 120/208 volt, 


nected with 400 cps 


is capable of under 


environments of 0-55,000 feet altitude 
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TV KVA ALTERNATOR 


VICKERS CONSTANT SPEED 
HYDRAULIC MOTOR 








TOTAL WEIGHT 
OVERALL LENGTH . 


10.5 LB 
92 IN. 





and ambient temperatures from —6 
F to 250 I 


Hydraulic Motor Drive 


driven by 
Hydrauli 


and 


Ihe generator is directly 
a Vickers Constant Speed 
Motor having fixed stroke 
integral flow control valve that 
tains an 5000 rpm speed setting 
1 9Le 


, regardless of the load (as long 


as valve inlet pressure is greater than 


For the 


operaung 


load requirement unit shown 


above, maximum pressure 


) 


is 3000 psi while rated ou put of 1 kv 
) 


requires Operating pressure ol 


psi. Special configurations will 
tain 400 cps frequency within 
has a 


regardless of load. This motor 


very high horsepower-weight ratio and 
its overall efficiency exceeds 92°7. It 
is a time-proved design capable of 
many hundreds of hours of continuous 


service without attention 


Many Uses and Sizes 


isolate d 


For multi 


use for co-pu 


The applications for this 


powel source are numerous 
engine aircrait, its 
instruments provides dual reliability 
This package has been used to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a 
turbine driven pump. 
of this arrangement minimizes the size 
and the 
necessary to provide emergency 
draulic and electri 


ram al 
The efficiency 


weight of ram air turbine 


hy- 


pe wel 





Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 7.0 
1.0 10.5 
1.5 12.5 
2.0 15 


2.5 17 


aw 
3.0 19 
Larger capacities with minimum 
weight are available. 
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VICKERS INC 
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ADMINISTRATIVE and ENGINEERING CENTER 
Detroit 32, Michigan 


ond Service Offices 
Highway « | 


Department 1454 « 
Aircraft Application Engineering 


peria 


TELEGRAMS: V 


QVERSEA 


sreat West Road 


REPRESENTATIVE 
Brentford 


Engineers and Builders of 


Oil Hydravlic Equipment Since 1921 


ORPORATED 


71 
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THUMB 

YOUR WAY 
TO BETTER 
PRODUCTS 


The product-design engineer most valued by his 


i 


management . . . can find solutions to problems when 
they are most needed and wanted . . . can bring the 


benefits of new ideas and proven engineering prin- 





ciples to his company’s products. Product Engineer- 
ing’s PRODUCT DESIGN DIGEST ISSUE helps 
you to be such an engineer. Thumb-indexed for quick 
reference, it puts at your fingertips hundreds of the 


most significant developments in the field of design 











engineering . . . facts and valuable data not readily 
available anywhere else. Over 21,000 technical ar- 
ticles will be screened by our separate, full-time, 
year-around editorial staff to make sure that the 
1956 DIGEST ISSUE is the most helpful one yet. 
And, of course, you will get this valuable reference 
issue in mid-October as part of your subscription to 


Product Engineering. 


@ THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING 


McGRAW-HILL BUILDING, NEW YORK 36, N.Y. 
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I-T-E ELECTRO CLUTCHES MAKE POSSIBLE 
SPEED AND FEED CHANGES IN 1/2 SECOND 


Easier operation boosts productivity 


The Fosdick Machine Tool Co. has now incorporated I-T-E Electro 
Clutches into its precision jig borers. Formerly every speed and feed 
change meant the machine had to be stopped and the operator maneuver 
a mechanical slide-gear shifting mechanism. Now all he does is push a 
button on the conveniently located control panel. The machine keeps 
running; keeps producing. 

Easier operation and increased production—these are the biggest advan- 
tages that I-T-E Electro Clutches can add to machine tools. Electro Clutches 
make it easier to operate machines at their best speeds for each operation. 
In addition, they have transmission gear space. 

I-T-E Electro Clutches are available to fit existing machine designs. 
I-T-E application engineers will be glad to help prepare layouts to show 
you the space-saving possibilities and ease of control when using the I-T-E 
Electro Clutches. Write for Bulletin #5306. I-T-E Circuit Breaker Co., 
Transformer-Rectifier Division, 19th & Hamilton Sts., Phila. 30, Pa. 





FOSDICK PRECISION JIG BOKER 
MODEL H-1015 


SPACE SAVER. Complete transmission 
for the Fosdick machine. Notice compact- 
ness and simplicity for mounting I-T-I 
Electro Clutches on same shafts with gears. 
Clutches operate right in housing with 
oil lubricant. 


NO ADJUSTMENTS. The I-T-E Electro 
Clutch is simple, compact, requires no 
adjustments for wear. Available in torque 
ratings from 3.2 ft. Ib. to 45,000 ft. Ib. 


I-T-E CIRCUIT BREAKER COMPANY = Transformer-Rectifier Division 
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“7-w PERFORMANCE RATED 


side inlet port 


mounting pad inlet section cut-a-way 


spool location detents 


spool “O" ring seals 


non constricting built-in check 
handle clevis 
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VALVES 


.. . prevent load-drop 


. . . have low pressure loss 


HERE IS A NEW directional control valve having 
greatly improved operating characteristics. Now you 
can get higher performance from oil hydraulic cylin- 
ders and motors because the pressure loss inside these 
valves is less, therefore, more fluid power is available 


to perform work. 


The rating of these valves is based on their per 
formance under operating conditions and not by the 
size of their work ports. You can now determine the 
valve pressure loss and know the totai power required 
to do the job. It is easy to pick the correct size of the 
valve to control this power with a pressure loss low 
enough to not cause excessive heat 


Constructed with solid, balanced spools, the valve 
working sections each have a built-in check; so that 
no pressurized return flow and, therefore, no load 
drop, can occur even if two or more sections are in 
operating positions at the same time Check valves 
are located so that they cause no constriction of oil 
flow passages 


Side and top inlet and outlet ports are provided, 
and direct return tank mounting is available. Valves 
can be furnished with ports designed for tapered 
thread or SAE split-flange connections Working sec- 
tions having three-way, three position; four-way, three 
position and four-way, four position actions are avail- 
able and can be assembled in any combination or 


sequence 


Other features include greatly reduced resistance 
to flow through internal passages, sealing by O-rings 
instead of gaskets and a unique cartridge type pres- 
sure relief valve For complete data, write to Dept. 

G-22 , The Commercial Shearing and Stamping 
Company, Youngstown, Ohio. 


LONMUERCTAL 
SHEARING AVD STAMPING 





Have you evaluated your 













TRIANGLE MFG. CO GAST MANUFACTURING CORP. 
‘cut costs 15%"’ ‘30°, lighter, but performs better’ 


be te 


cs 















ROWE SPACARB, INC. AMERICAN-STANDARD 
‘saved $3 per unit'’ ‘cut product size and weight’’ 





PACIFIC PUMPING CO. DECORA MFG. CO. 
‘*helped double sales”’ ‘saved 40¢ per unit on shipping" 





K. ; | 


A 
- 





SWEDEN FREEZER MFG. CO AIRCRAFT-MARINE PRODUCTS, INC DEMING COMPANY 


| most dependable ‘motor extremely low service expense’’ saved on handling ond shipping 


. 
















ONLY G.E. OFFERS 
ALL THESE FEATURES 


motor savings yet? 
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AMERICAN BLOWER CO 


reduc 





huch more 








UNIVERSAL 


FINNELL 





ed motor 


value for 





-aietalelsigel pa: 


A. B. DICK CO 


your 


SYSTEM 
>d 


stocks 






money’ 


INDUSTRIES 
helped make peeler portable’’ 


ivie 
G.E 


on 


TODAY THOUSANDS OF COMPANIES CUT COSTS, : 
BOOST QUALITY WITH ADVANCED G-E MOTORS MONE COM ee te 


smaller lighter—saves you 
material and handling costs. 
In the past four years, equipment manufacturers 


have bought nearly 5,000,000 smaller, lighter G-E 
fractional-hp motors. Today, they testify to the 
tangible, measurable benefits they have realized 
For example 


MANUFACTURING AND SHIPPING SAVINGS 
amounting to about 15% resulted from a Detroit 
pump manufacturer’s* decision to switch to ad 
vanced-design G-E motors. Rugged construction 





of the G-E motor permitted direct mounting, MYLAR INSULATION (right) 






eliminated several parts. Lighter weight reduced 35 times the moisture resistance 


of paper insulation (left) 





worker fatigue, helped speed assembly—shi 
and packaging savings alone were 30¢ per 
Result: a better-looking, more efficient unit 
sells at a 10% lower price! 


GREATER POWER AT NO EXTRA COST helped 

Chicago office machine manufacturer* boost the 

saleability of his product. Lower handlin 

ping, and assembly costs, modern appear: , and 

the sales value of the G-E monogram cause this 

well-known manufacturer to credit the G-E motor 

with making it “easier to design, bui hip, and ALL-ANGLE OPERATION — pro 
tective lubrication in any posi 


sell”’ his machines tion—without costly specials 


UNSURPASSED DEPENDABILITY of the “years IR jaoToR GIL SUPPLY 
ahead”’ G-E motor is a proven fact to thousands a. ' 

of manufacturers. A typical experience is that of a “ 

California compressor manufacturer*, who in 
troduced a G-E powered paint sprayer over tw 

years ago. To date 99.9% of these units have never 


required motor service 


TREMENDOUS SALES APPEAL of products designed 
to take advantage of all the G-E motor benefits is 
typified by the case of a West Coast pump manu DOUBLE LUBRICATION LIFE 
facturer*. Just one year after introducing a stream 50% more oil, efficient reten 
lined new unit, made smaller and easier to handle tion system cut maintenance. 
by the G-E motor, his manufacturing costs had 
been reduced and his sales had doubled! 


“Years-ahead” design and proved performance of 
the G-E motor are helping to establish the leaders 


in many fields. If you’d like more information, or yp O 
help in taking greater advantage of the G-E 3 
motor’s benefits in your products, contact your 
nearby G-E Apparatus Sales Office, or write to 
Section 702-24, General Electric Co., Schenectady 


5, New York. MOUNTING VERSATILITY —rotate 
* Actual case histories available on request motor in resilient or solid base 
tDupont trade-mark for polyester film Cradle easily removed 


Progress /s Our Most Important Product 






GENERAL @@ ELECTRIC 


There's a BOWER TAPERED ROLLER 
BEARING engineered to fit your product 


Types and sizes to 
fita wide range 

of tapered bearing 
applications 





There's no need to compromise with bearings! 
Whatever your product, if it uses tapered 
roller bearings, call in a Bower engineer for 
expert help on selecting the exact type and 
size you need, 


Depending on your own particular needs, 
he'll make sure you get the exact size and 
type—selected from Bower's complete 
tapered line— engineered to assure maximum 


performance in your application. 


Most important of all, when you specify 
Bower tapered -roller bearings for your 
product, you get all the advantages of 
advanced Spher-O-Honed design—less 
maintenance, longer life, smoother operation. 
Get the full facts on the complete Bower line. 




















ROLLER BEARINGS 
BOWER ROLLER BEARING DIVISION FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH. 
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ue Porcelain Enamel 


to protect your products 


against: 


COrrosion 


abrasion 





high 





__ temperature 


No other finish can give the protection afforded by Porcelain Enamel! This 
completely inorganic material, combining the strength of steel with flint-hard 
glass, is unaffected by conditions that would wear-out, rust-out or burn-up 
other materials. By using Porcelain Enamel in critical applications, designers 
improve the performance of their products, and at the same time frequently 
reduce weights and lower costs 

And where beauty and color are desired to increase the attractive appear- 
ance and sales appeal of a product, Porcelain Enamel fills every requirement 
It is unsurpassed in range of colors and surfaces, and retains its original beauty 
and color for life! 

We will be glad to help you use this modern material to make your products 
more serviceable, more durable, more salable. 


i} 


|) PORCELAIN ERAMEL | ila, 
=> fm PORCELAIN ENAMEL INSTITUTE, INC 
’ 1145 Nineteenth Street, N. W., Washington 6, D. C 


(tba \ 








Please send me design information about PORCELAIN ENAMEL for 


This message sponsored by the Frit Division of the 


possible application to 
type of product 
Ncme 


Company 
Address 





= Size 110, 5:1 Speed 
Size 112, 8:1 Speed . Range, Lewellen V/S 


| | a ee Transmissi ivi 
Range, Lewellen V/S , q ; | sr cg cer ange Ing 
Transmission driving / sec 600 


capstan— one of 50 in- foot line of Green bak- 


stallations, totalling 700 a ery equipment, pro- 
years’ service, at Johnson ducing 5000 pounds of 


Steel and Wire Co., Wor- cookies or crackers per 
cester, Mass. hour. 


Get Selective Operating Speeds with a 


LEWELLEN “Sere TRANSMISSION 





Selective operating speed is frequently the most 
direct and effective control of a product. 


With the Lewellen V/S Transmission, speeds are 
finely selective, INFINITELY adjustable. 


All speeds are immediately available, conveniently 


VERTICAL ENCLOSED obtained, and precisely regulated. 


VERTICAL OPEN V/S TRANSMISSION 


V/S TRANSMISSION ° ° 
A choice of four standard units~ 


with accessories and controls 
in speed ranges to 20:1 
in rating to 60 horsepower 


adapts the Lewellen to any equipment. 


HORIZONTAL OPEN HORIZONTAL ENCLOSED 
V/S TRANSMISSION V/S TRANSMISSION 


ACCURATE REGULATION 
Inherently accurate speed regulation is characteristic of 
the Lewellen V/S Transmission. For precise speed ratios, a 


Wi : ‘ oe differential device is avail- 
ith uniform load, speed ratios are accurately maintained able, which may be zeroed 


with negligible drift. to indicate any transient 
Incremental speed adjustments, in fractional r.p.m.’s, are drift, and may be timed to 
available and stable. measure fine rate adjust- 


; rs : ments. 
The Lewellen is sensitive and responsive to critical 
control—manual or automatic. 


WRITE FOR CATALOG NO. 65 


LEWELLEN MANUFACTURING CO., COLUMBUS, IND. 


DISTRIBUTORS IN ALL INDUSTRIAL AREAS © IN CANADA—PEERLESS ENGINEERING SALES LTD., TORONTO— MONTREAL 
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Short Cuts to Finished Products... by Anaconda 


Aluminum Ferrules For Fishermen— 





Allan Manufacturing Company, Hicksville, N. Y. 


As the world’s largest producer of fishing tackle hardware, the Allan 
Mfg. Company serves more than 25,000,000 fishermen. For brass and 
aluminum, the materials used in large quantity items like the 
ferrules shown, they turn to The American Brass Company. 

The reel seat and rod ferrules shown are aluminum, which is later 





anodized and colored. Allan Manufacturing Company also makes all 
brass tackle hardware, using many other Anaconda products 








| Red Brass Water Supply Nozzle For Thirsty Hens— 
~ Fox Products Company, Philadelphia, Pa. 


” 
The Constant Level Water Valve, made by Fox Products, automatically 
keeps fresh water available in poultry house troughs to he Ip stimulate 
maximum growth and egg production. It also protects the health of 
chickens by shutting off water supply when hens accidentally tip the 





water trough over. Fox first tried a plastic nozzle on the valve—found 
it unsatistactory. Red Brass was a natural for resisting corrosion of the 





iir-water mixture in the nozzle. Instead of tool 
ing up for this part, however, Fox Products 
found it more economical to have the nozzk 
made by The American Brass Cx npany 


Nickel-Plated Armco Iron Electrode Shells For Neon Signs— 
Tube Light Engineering Company, New York, N. Y. 





Millions of these Tubelite Ceramic Collar Electrodes are used each 
year to keep neon signs glowing, both here and abroad. The vital littl 
nickel-plated iron electrode components have critical requirements 
Close tolerances must be maintained. The plating must be perfect 
—porosity and uneven plating can release impurities that 

darken tubes. Tube Light Engineering Company— 

leading manufacturer and distributor 
of neon tube supplies—turned to 

the specialized facilities offered by 
The American Brass Company for 
both forming and plating, to simplify maintenance 

of quality standards set up for their Tubelite Electrodes. 











The American Brass Company has specialized equipment, YOUR CHOICE OF METAL: Parts like these can be furnished in 
such as high-speed multiple-plunger presses, for the economi- copper, brass, bronze, nickel silver, nickel, iron, stainless steel 
cal production of parts like these for industry. It has the ex- steel, and aluminum —in a wide variety of finishes 

perience and skill to design tools which reduce the number of 


' ' ey ™ 
operations and lower production costs—techniques developed FOR AN ESTIMATE: Just send a sample, drawing, or des« ription, 


together with quantity and other pertinent information 
Address: The American Brass ( ompany, Waterbury Brass 
Goods Division, Waterbury 20, Conn 


® 
ANACONDA MULTIPLE-PLUNGER PRESS PRODUCTS 
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over a century of service to manufacturers. 








SU 
] 


. LaSalle introduces 
another quality product! 


= . “= 
iy 
. 
, 
++ 
| 


available NOW! ... in cold-drawn 
Steel bars (crave cis). . SIZeS to 


Yes, you can now buy cold-drawn hexagon steel and time-consuming forging, milling or other 


bars in sizes up to and including 4”. Effective machining to produce large-size hexagons. 

. tel es n ~ ais’ als," aa/" a 

immediately, LaSalle offers 344”, 314%”, 3% And with cold-drawn large hexagons you nat- 
and 4” diameter hexagons . . in addition to con- urally get the superior mechanical qualities in- 


” 


a ne eee 1 Q" 
ventional sizes ranging from 4” to 3”. herent in cold-drawn steel bars. Ask your steel 


No longer is it necessary to resort to costly distributor for Large Hexagons by LaSalle. 


For additional detailed information, send 
for your copy of this helpful new dcto 
sheet, “Large Hexagons.” 


LA SALLE STEEL COMPANY 
1430 150th Street 
Hammond, indiana 


STEEL co. Please send me Helpful Data Bulletin 


No. 14 “Lorge Hexagons” 


the Most Complete Line of Name 
Carbon and Alloy Cold-Finished Title. 
and Ground and Polished Steel Bars in America. Compeny 


Address 
= Zone State 
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Perspectives 





DEFENSE ESSENTIALITY: 
A NEW INVESTIGATION 


WATCH MAKERS WANT 
MORE PROTECTION 


SIDE BUSINESSES 
ARE PROFITABLE 


IN DESIGN AND DEVELOPMENT 


The “watch tariff case”, a term synonymous with the new phase “defense 
essentiality”, is back before the public eye again. Recently the Office of 
Defense Mobilization (ODM) announced that it will conduct another 
investigation on the effect of watch imports on the domestic watch 
industry (Hamilton, Elgin, Bulova, and Waltham). In July 1954 the 
tariff on imported Swiss watches was increased by 50 per cent to protect 
the domestic watch industry, because it was regarded as essential to 
national defense. Now, almost two years later, the patient is returning 
to the doctor for re-examination, and the ODM wants to know what the 
effect of the tariff increase has been. But in addition, the ODM is asking 
(1) the department of Defense and Commerce what the wartime require- 
ments of the jeweled watch industry would be; and just what products 
would be made by this industry in an all-out war; (2) the Labor Depart- 
ment to find out what the problems are relating to labor skills; and 
(3) what is the level and trend of domestic watch production, A fourth 
probably will be a parallel investigation of the “defense essentiality” 


clause in Section 7 of the Trade Agreements Extension Act of 1955. 
Already, as a result of the jewel watch case, a number of industries have 


appealed to the ODM for tariff protection under the essentiality clause. 


In spite of what the ODC plans to do with this new survey, the domestic 
watch manufacturers already have their story set: The 1954 tariff increase 
was not enough; all that it succeeded in doing was to level off our declin- 
ing production curve. The figures for 1955 show that imports of Swiss 
jeweled watch movements decreased by 2} million, while the domestic 
watch manufacturers increased their production by only 200,000 during 
the same period. There is another equally strange situation. In the ODM 
report of 1954, which led to the tariff increase, Department of Commerce 
Secretary Sinclair Weeks maintained that a domestic production of a 
minimum of 3-million jeweled watches per year would be necessary to 
meet the essential non-military requirements under full mobilization, Just 
last month the same Commerce Department published a list of formerly 
“strategic” goods that now may be exported. On that list was: “one-day 


alarm clocks, watches, and watch movements.”’ 


As has been stated before, the domestic watch companies are not exactly 
going broke. In 1952, total sales were $131-million; in 1953, $159-million; 
and in 1954, $167.5-million. Admittedly, the greater percentage of this 
income is not from watch sales. All of the watch companies have diversi- 
fied, mostly in the electronics field, and most of the business has been 
with government defense contracts. Yet, these earnings are not being 
pumped back into their watch business. 


(Continued on page 131) 
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phenolic parts by Chicago Molded 


An exclusive feature of Rheem’s “Wedgewood” 
Clothes Dryer is its special delicate-fabrics compart 
ment. Here, gentle-action drying is achieved without 
tumbling and without high heat — by using massive 
volumes of warm air. 

To get this large volume of air calls for a large im 
peller, and three baffles which insure activation of 
the clothes. The impelle r is designed to operate at up 
to 1750 rpm 


Chicago's Molded’s materials laboratory worked 
closely with Rheem engineers to determine the mate- 
rials that would best meet these specifications. 

For the impeller, they came up with a cotton-filled 
phenolic material that’s strong enough to take the 
whirling beating of high speed, yet is resistant both 
to moisture and to household detergents. The steel 
shaft of the impeller is inserted during molding 
incidentally, positioning of this shaft demands ex 


treme accuracy 


The baffles are made of a bright-red, flock-filled 
medium impact phenolic — which also is both mois 


ture- and chemical-resistant 


Your problems will receive the same exacting atte: 

tion when you work with Chicago Molded. For it is 
analysis at the blueprint stage that prevents glaring 
mistakes from showing up later in your plastic com 
ponents That’s why CMPC’s experience kee ps cus 
tomers over 60% have been working with us 
at least 15 years 





if you are interested in receiving periodic digests of 
new plastic applications and developments, send us your 
name ond address. You will receive a complimentary sub 
scription to Plastics Progress 











CHICAGO MOLDED PRODUCTS CORP. 


2726 N. Kolmar Ave., Chicago 51, IIlinois 


Product Engineering — June, 1956 





Perspectives 


NO SPECIAL WATCHES 
MADE IN U. S. 


INDUSTRIALISTS 
STATE THEIR CASE 


The Swiss cite as an example of the failure of the American watch indus- 
try to keep pace with the trend of the watch market, which has been 
towards self-winding movements, calendar watches, alarm watches, stop 
watches, chronographs, and other types. One U. S. firm manufactures 
men’s self-winding movements; no U. S. firm manufactures a ladies’ self- 
winding movement, calendar watches, alarm watches, or some of the other 
types developed by the Swiss. “Therefore,” the Swiss claim, “since one- 
fifth of all the jewel-lever watch imports are of movements containing 
these special features not available in this country, these figures should 
not be included when a comparison of the “share of the market” is made. 
The result gives the U. S. watch manufacturers a better share than they 
claim.” 

It is well known that the Swiss have many colleges for the high level 
training of their watch engineers. The U.S. has none. The ODM recog- 
nized this in their 1954 investigation of the industry and suggested that 
similar institutes be set up in this country. In a recent talk on the elec- 
tronics industry, Mr. H. Leslie Hoffman, President of Hoffman Electronics, 
Los Angeles, Cal., made a remark that might well be applied to the watch 
industry: “The yardstick by which the component is evaluated is the same 
as the yardstick used to measure the value of the end equipment. If the 
degree of engineering content contained in the product is superior, the 
market will follow.” 


Several months ago Arthur Flemming, Director of ODC called a meeting 
of a number of Assistant and Under Secretaries of Treasury, Commerce, 
Labor, and other officials of the ODM. There to elaborate on the sub- 
ject, “A New Look at Preserving Skills,” were several top figures from 
industry: John S. Coleman, Pres., Burroughs Corp.; Thomas Reid, Vice- 
Pres., Ford Motor Co. and formerly Deputy Director of ODM for Man- 
power; C. H. Percy, Pres., Bell & Howell Co., and Harold Vance, Commis- 
sioner, Atomic Energy Commission, formerly Chairman of the Board of 
Studebaker-Packard. 

Mr. Coleman said that it was incorrect to assume that it was necessary 
to maintain a labor pool of skilled production workers. What is impor- 
tant is a labor pool at the level of tool makers and design engineers. 
He felt that competent scientists, engineers, and tool makers can design 
and produce any tools, and can switch their activities from one industry to 
another; including those with very close tolerance work. Specifically, he 
stated that with very little difficulty a top-grade tool maker from his plant 
could make the most delicate equipment used in the watch industry. He 
thought that to strengthen and protect the U. S. mobilization base, the 
policy should be directed away from the protection of production workers 
(the policy of the domestic watch manufacturers), and redirected toward 
methods of maintaining a strong design engineering, and toolmakers pool. 

Mr. Reid said that is was essential that critical skills be preserved, but 
felt that tariff protection was not the way to do it. Furthermore, he said 
that industry is becoming less and less dependent upon “hand skill.” 
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STEEL JAWS THAT NEVER RELAX 
fasten a fastener in place 


Alligator jaws have nothing on Tinnerman “U” 
and “J” type fasteners in gripping power. These 
fasteners press easily into locked-on position 
over panel edge or center panel locations. Yet 
they provide positive self-retention, ending the 
need for welding, staking or other secondary 
fastening devices. They are ideally suited for 
blind assembly or hard-to-reach locations. 
When combined with the familiar Tinnerman 
Speep Nut, this unique fastening principle pro- 
vides a one-piece, self-locking, self-retaining 
fastener that is fast and easy to apply. The “U” 


TINNERMAN 


or “J” feature can be combined with wire and 
tube retainers, latches, catches and a host of 
other fastening requirements to save time, 
material and production costs. 

Find out about these and more than 8,000 
other types of Speep Nut brand fasteners now 
serving industry all around the world. They can 
make important savings for you, can also simplify 
your assemblies. See your Tinnerman represent- 
ative soon or write to us. Tinnerman Products, 
Inc., Box 6688, Dept. 12, Cleveland 1, Ohio. 


FASTEST THING IN FASTENINGS 


Greater flexibility for control equipment 
enclosures is provided by self-retaining “J” 
type SPrep Amy at 30% less production cost 


Assembly costs on this sheet-metal skylight Gas range assembly costs are reduced 25% to 
frarme are reduced 66% by Tinnerman “U 50% by using Tinnerman “U” and “J” type 
type Speep Nuts. Speep Nuts 
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C | 
NEW DEPARTURE 


BALL BEARINGS 


FAN AND PUMP SHAFT BEARING 
IS ADAPTABLE TO MANY USES! 


This sealed and “lubricated-for-life” bearing with integral 

shaft was originated by New Departure specifically to 
Typical automotive pump shoft . ° . . . . 
bearing application. Shah hes simplify automotive fan and water pump mounting. Since its 
raceways for two rows of balls, inception, it has reduced bearing maintenance requirements 


eliminating usual inner rings. 


O.D. is correspondingly smaller. to virtually zero in millions of car, truck and other engines. 
Because of its unique design and ability to locate parts on its 


shaft against loads from any direction, designers find it 
a highly versatile bearing, adaptable to many other uses, 


The manufacturer of a well-known power tool, which 
combines several tools in one compact unit, employs the 
pump shaft bearing as a complete intermediate shaft with 
pulleys on one end and a keyway for tool attachment on 
the other, with obvious design and performance advantages. 


Another manufacturer produces a power mower in which two 
Integral shaft of bearing serv ; ; 
intermediate shaft in pa “Shop. of these versatile now Departures with hollow shafts 
smith”. Assures fewer parts, easier machin- not only support the mower rotors, but permit vertical 


eee Onemne adjustment of the wheel spindles to regulate cutting height. 


So here is another [Mmwv) Departure adaptable to many 
uses. New Departure engineers can show you what it 
and other ball bearings will do to improve your products. 


FINE BALL BEARINGS MAKE GOOD MACHINES BETTER 


For each McCulloch Mower, New Departure provides two pump 
shaft bearings with hollow shafts to permit vertical adjustments. 
Special heat treating gives full hardness at the raceways but 

dequate tough in the shaft to withstand hard service. 





NEW DEPARTURE «© DIVISION OF GENERAL MOTORS e¢ BRISTOL; CONN; 
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PRODUCT ENGINEERING 


Analysis of Oscillatory Motion 


Using High Speed Photography 


Derivation of expected timing and measuring accuracy, re- WILLIAM G. HYZER 


quired film speed, and illustrative studies of a vibrating spring 


° - ° WW ds ri A As 
and motion of a solenoid armature. 


changing linc 
I'wo high speed 
} 


11¢ 


Fig. 1—Left, Fastax high speed motion picture cas 
Kodak high speed camera set up to photograph solen 


built-in rheostat is used to select operating speed 





interval between successive frames 1s 


established in both cameras by expos 
ing timing marks on the edge of the 
film during normal exposure liming 
exposure 
neon lamp within the 


is produced by an argon or 
camera which 
is fired by an external alternating cut 
ent source at a known frequency 
\pplication of high speed photog 
raphy to a typical problem in oscilla 
tory motion involves four basic steps 
1) Photograph the 
high 
properly record the important details 
of the 


é Determine the 


motion at 


picture frequency enough to 


action 


time interval 


} 


between frames by measuring the dis 


tance between timing mark exposures 


I 
on the processed film 


3 Me iSuTC 


trom fraine te 


displacement 
throughout the 
required duration of the 


image 
frame 
mechanical 
iction. 
4) Correlate the derived displace 
ment and time data in graphical o1 
tabular form 


Timing Accuracy 


Accuracy depends upon the experi 
to make the 
measurements and upon the photo 


mental procedure used 
graphic techniques employed. Assum 
ing that an accurately controlled oscil 
lator 
ibsolute 


1 time standard, the 
interval 


is used as 
time between suc 
cessive frames in a typical run can be 
measured within + per cent. Film 


velocity through the camera is not 
constant, therefore, the time intervals 
frames at different 


ilong the film are not identical. For 


between points 


L 


Fig. 3 


ments accurate to + 0.0002 in 


Central high-resolution area of the high 
speed 16mm picture frame where distortion is 
within acceptable limits, permitting measure- 


Fig. 2—Vanguard motion analyzer in which knobs control cross hair movement 


permits measurements accurate to 0.0002 in. 


highest accuracy average elapsed time 
between frames is determined for the 
particular sequence of frames to be 
analyzed and a curve is plotted whicl 
provides a time correction value for 
each frame in the sequence. 

If the picture sequence is taken 
after the first 20 ft of film have been 
(where the 
high 


acceleration is 
there are 40 
time 


exposed 
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frames or less in the sequence, 


g, 


(A) 


referred to film dimensions 


} 


interval between frames can usually 


be assumed constant within 1 per 


cent. If 60 cycle current is the stand 


ard, an absolute error exceeding + |] 


per cent is not uncommon 
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Measuring Accuracy 


Frame dimensions of l6mm film 


are approximately 0.3 in. high by 


0.4 in. wide. All linear distances to 


SESE SS SESS | 


Fig. 4—Effect of image blur upon the resolution of an image reference line 


(A) Stationary reference line is shown on the left. 
negligible blur is shown on the right. Line width, wo, is 0.005 in. (B) Same 
two lines, but velocity (S$) of moving line results in a blur of 0.002 in. 
Apparent distance between lines is ds. 


A moving line with 


Apparent line width is wo. 
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Table I—Min:mum Picture 
Frequencies for Quantitative 
Study of Oscillatory Motions 
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Loading of ¢ res Springs, b 
Karl W. Maier in Product Engineering 
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i—Typical composite member—a machine roller used in textile machinery 
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Designing 


COMPOSITE MEMBERS 








SYMBOLS 
cross-sectional area, in 
distance to outermost fibre 
diameter, in 
modulus of elasticity, ps 
shear modulus of elasticit Ds 
moment of inertia, in.* 
polar moment o 
length, in 
bending moment, in 
concentrate d load 
internal pressure, ps 
radial expansion, in 
unit stress, psi 
thickness of pipe, u 


torsional moment, in.-lb 


uniformly distributed load, lb ‘ft 


deflect ion, in 


angle of twist, rad 
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Stress and deflection formulas for members made of 
materials with different elastic modulus values: graphical 
solution for composite members of unequal length or homo- 
geneous members of varying cross section. 
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Fig. 2—Graphical method for determining 
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section with unequal lengths 
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DESIGN FEATURES 


Heoter 


HEATING PAINT to lower its viscosity and atomizing with 
lraulic pressure allows application of heavier paint that builds 
m faster. Better fan siz mtrol and less overspray are obtained 


aint dri¢ 1ickly as it has a low amount of solvent 
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Hydraulic Pressure Atomizes Paint 


SPRAY GUN incorporat ttling valve in 
ries with the nozzle te nd stop gun. Ex 
periet demonstt nap-a n valve opening 


prevents initial ejectior mized paint by 
, 


ning action must « ir in less than 0. 
itisfactory operation. Finding packing suitable for 
the operating temperatures and able to withstand 

action of abrasive pigments ind hot solvent 
vas another major design problem. Packing glands 


d as seals with both reciprocating and rotary 





operators were unsatisfactory at 1000 psi and 





deg. F. Motion of valve stem caused severe 
sing—then leaks. Seals had to be so tight that 

friction prevented rapid opening. The final 
m uses a snap action triggering device and a 


to avoid these obstacles 





Product Engineering June, 195¢ 





IN NEW PRODUCTS 


Tefion boot 
Finger 


Beil/ crank 


Needle Tubing 
volve adaptor 
Pd 


Micrometer 
stop 


Swive/ hose 
connections — 


\ spray gun triggered by snap-action 
linkage, a reciprocating pump without 
discharge fluctuation and a_ heater 
using aluminum castings to transfert 
heat form a system for airless spray- 
ing of abrasive paints. Each compo- 
nent was designed by Bede Products 
Corp., Amhearst, Ohio, to avoid th« 
action of abrasive pigments and hot 


solvents on seals and moving parts. 
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PRODUCT DESIGNS 


Air supply 
pressure regulator 


Air bock pressure 
regulator —~ 


Air motor piston 


Accumulotor . 


Poppet valve 
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PRODUCT DESIGNS 
Balancer Operates To 200,000 Rpm 


photoelectric phase sensing system which are inde 
. The unit 


pendent of frequency over a wide range 
operates with vertical or horizontal spin-axis 


A balancer to test rotors at speeds of 1000 to 
mounting. 


200,000 rpm has been developed by M. ‘Ten Bosch, 
Inc., Pleasantville, N. Y. This range is made possible 


Rotor 


by two transducers, a broad-band demodulator and a 
Photoelectric unit 
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PRODUCT DESIGNS 


Manipulator 


Redesigned for 


Production 


Originally developed by Argonne National 
Laboratory for handling radioactive materials from 
remote locations, this master-slave manipulator 
has been refined for mass production by the Engi- 
neering and Manufacturing Division of American 
Machine and Foundry Company. Extensive use 
of precision castings, careful selection of materials 
and well thought out production and assembly 
procedures resulted in a precise flexible unit of 


relatively low cost. 
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PRODUCT DESIGNS 


THE WESTON TACHOMETER GEN 
ERATOR has no bearings, and thus re 
duces maintenance requirements and 


wers initial cost. Brazing the rotor t 


the mounting bushing avoids stressing the 

1 magnets during assembly l'ach 
ometer functions without precise rotot 
stator alignment, as meter readings ar 


dependent on frequen not voltage As 
hown in diagram of frequency responsive 
ircuit, the generated tachometer voltag« 
saturates a core-type transformer; the s¢ 


ondary cmf is rectified to drive indicator 


Torque Tester 
Uses 


Hysteresis Brake 





TESTER IS SHOWN panel removed. Mag 
netic braking action is rolled with manually ope! 
ited variabl urrent transformer Power absorbing 
upacity is obtained by using special iron omposition 
in the rotor; heat dissip n limited by brak 
bearings 

The rod which either nd I ompt! 
prings according to motor rection rides on linear 
ball bushings. Springs ar O nickel-chrome 
alloy, manufactured by ( Ile reportedly main 
tain accuracy from zero 

As shown above, the " , mounted 
brake rotor shaft extensio1 " torque error intro 


duced by tachometer is compensated in scale reading 
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Adjusting 
resistonce 














A low inertia hysteresis brake with high power 
absorption has been built into a torque tester for 
fractional hp motors by John Chatillon & Sons, 
Inc., New York. Special alloy springs are used in 
the torque cells to reduce temperature errors. The 
tachometer used was chosen for low initial cost and 
minimum maintenance. 


Torque 
cells 
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Spring rod 
—— pry 
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Drive 
coupling 
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Vocuum tubes . Transformer 
id 


Wiring 
fo motor 


Relay 


Shielded lead 
to micrometer head Wiring fo base 


THE ELECTRONIC CIRCUTI 


Motor Driven Micrometer 





\ current-less probe circuit allows this ¢ lectronk 
micrometer to measure fragile or flexible parts 
with repeatability within 0.00002 in. While the 
motor driven head advances relatively fast the sen 
sitive and rapid responding control system stops 
the probe tip before pressure is exerted on the 
work. Developed by Robert W. Carson of Littk 
Falls, the unit is manufactured by the J. W. Dice 
Co. of Englewood, New Jersey 
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PRODUCT DESIGNS 


MOVING PARTS of th 


a ball and 


Sip clutch 


Agitator 
solenoid 
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¢ — aie 
Rack screw r 

adjustment j d ’ | mer ZRRRN RRR, 


r fransmission 


Ball-Supported Washing Machine 


Spin speed is automatically adjusted by the unbalanced wash THE CENTRIFUGAL _ SLIP 


load at a ball-and-socket support ia the Philco Automatic CLUTCH in the spin drive ws 
Washer. A uni-directional centrifugal slip clutch is used for eee wet ae e 
the spin drive. Backlash between the rack and pinion of the 


agitator drive is removed with a screw adjustment. 
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Spring Fingers Give Positive Grip 


\n improved spring-action ferrule grip has been added 
to the Nelson Stud Welding Gun (see Feb. 1956, p. 156) 
by repositioning the slits in the grip collar. ‘The four slits 
are now arranged to form narrow spring-like fingers. I'he 
idea was conceived by L. John Mowry of the Nelson Stud 
Welding Division of Gregory Industries, Lorain, Ohio. 


SLITS WERE RE-POSTTIONED 
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PRODUCT DESIGNS 
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Mandre/ 


Coil box 


MILL IS SHOWN 
got 


+ 


Convertible Mill 


4 mill which functions as either a 2-high or a 


4-high unit has been designed by Blaw-Knox Co., 
Lewis Machinery Div., Pittsburgh. One drive is 
used for both operations; two work rolls are added 
for the 4-high set-up. Combining the coil box and 
unwinder as one unit and placing the coolant and 
lubrication systems in the machine base makes a 
compact design. 





THE MILL IS DRIVEN 

through speed red 

bearings are used f 

rangement t 

bearings in sliding cl ising gear tvp plings mak 
possible the hange t hig! nfig tion bv adding tl 
small work rolls he work rol I ri n di di 





drives are used in 
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digital form at 


Scanner Transmits Digital Weight Signal 


\ reciprocating shutter varies the number of grid lines exposed to a moving 
light beam to transmit weight data to remote indicating and recording devices. 
Developed by the Toledo Scale Co., Toledo, Ohio, the scanning unit is operated 


by the mechanism of their standard scales. 


BASIC SCANNER ELEMENTS a: 


; 


tating light source, a transparen 
reciprocating shutter a1 photocell. ‘The 
grid is placed on rlass | photographi 
ally and has | li it 24 in. length 
representing t or th ile mecha 
nism. Shutter position and the number of 
| 


lines exposed to the cyclic light beam are « 
rectly proportional to the weight measured 
\ prefocused lamp at the center of a motor 
el 


driven disk with two 45 deg mirror 


i 
ments and projection lenses forms a rotat 
ing light source which scans the grid 12( 
times per minute. As each grid line has a 
definite weight value, the light pulses pro 
duce electrical signals at the photocell pro 

] 


portional to scale indication 
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Fig. 1 Above—Time re 05 

quired to close inlet port of 

a hydraulic shut-off valve de Fig. 2 Right—Time-displacement curves Displacement, 

pends upon the mass of of the spool in Fig. 1. Curve A is for 

spool, frictional resistance of spool with frictional resistance proportional to velocity (as assumed for hydraulic valves) 


spool and spring constant curve B is for spool with constant frictional resistance (as assumed for pneumatic valves) 


portional to the elocity of the sp 0] In pneumatic 


} 


° ° valves, which have little or no lubrication, the damping 
Calculating Time Lag of force is essentially constant. This assumption also appli 
c s 


to slowly accelerated valves. 


When damping force is proportional to tl elocity, 


Hydraulic and the equation of motion of " see is 


t 


. , : ' 
vhere mx” is the force resulting from the acceleration 


Pneumatic Valves. tie mass de’ the camping force proportion to th 


velocity x’ of the mass; and cx is the spring force 


tional to displacement 


Eq (1) is a linear and homogeneous differential equa 
: ° . 10 conc rT § sO ( V ] be > fori 
Formulas and curves for calculating the operating "0" int secand Gageee. Tis ceuution wil be Sn the foem 
of ¢€ ind can be obtained by substituting n’* for x”, n for 


time required by springs and solenoids to open or _ x’, dividing by m and substituting the value 


close valves; method for determining frictional 
resistance of valve spools; design suggestions for : 
. . can then be rewritten in the form 


increasing the speed of operation. 


LOUIS DODGE, Cincinnati, Ohio 


General solution of Eq 1) is 


[HE DESIGN OF COMPLEX MACHINES powered by a hydraulic ) 1,e"! 


or pneumatic system requir precise coordination and 
timing of individual machine elements. Usually a time for all roots of Eq 
ai 


table of events is constructed and it is necessary | 


Ihe physical nature of the solution depends on the 


the time lag for opening or closing the control valve nature of the roots. When the damping effect is weak 
the plunger will oscillate if attached 
nifying that #>p. The radical in Eq ( 


Spring-Actuated Hydraulic Valves o me pit Fs 
3) is then negative 

\ hydraulic shut-off valve of the type shown in Fig. 1 with imaginary roots. When the damping effect is strong 

may be opened manually (usually for a short duration) or or the spring weak (w#<p) a creeping motion ensues 

by a solenoid or cam. Its closing stroke, however, is spring and the radical is positive with real roots. The latter case 

ictuated. The time required to close port A is a function may be disregai 4 practical reasons, since a sluggish 

#f the spring constant c, the mass of the spool m and the valve is undesirable 

frictional resistance (damping force) d. When good Substituting id fo 

lubrication of the moving spool is assured, as in hydraulic 


valves, it can be assumed that the damping force is pro 
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SYMBOLS 
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dimension, in 
spring constant, Ib/in 
coefficient of damping 
coefficient of damping 
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base 
square ri minus one 
mass of spool, Ib-sex n 
force, Ib 

time, sec 
period of os 
displacement 
initial position 


‘ 


velocity of dt 


d’x 


sx 0! 
acceleration dt 
initial amplitude 

amplitude at 
frequency factor 
Irequency ol 


f spox 


some OS n 


osc 
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imated by 


return stroke by a 


one on each side 


the 


isually 


id is 
solenoid-operated. In 


d but iently accurate approach 
to pen 


the time necessary 
1 a solenoid 
easily be 


solenoid, can 
vpical curve is shown in 
gap of in. is utilized 
to close a port, then th 
ipproximated by a straight 


represented by the area un 
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the equation P \ 
Multiply n 


In. mark 


Displacement of spool, i6ths/in 














Time-displacement curve 
| operated by a solenoid 


Typical force-gap curve of a solenoid. Curve can be approx 


simplify time-displacement calculations 
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Suggestions 


nS 


emanded of a valve, the following 


be helpful 
resistan permitting a slight 
fit 


» loose 
One 
iluminum with 
giving consideration to 


minimum 


stance, 
oefhcients 


1 STOOVE 


1Ulal 


harge area with minimum spool trave 


sion springs rather than solenoids fo 


ig force. Solenoids are subject to greater varia 


the ictuati 
tions in performance than springs 

stant with a 
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5 Select a ring high force<leflec 
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How to design single-arm 
balancing networks for multiple 
common strain-gage circuits 

sO zero-strain reading 


is same for all: how 





to apply to bridges on hand or 


in design of new ones. 


Fig. 1—Basic circuit used to adjust 
zero-strain reading of several gages 
so that they all show Same zero 
reading when successively con 
nected t measuring instrument 
Ro is only strain gage shown, but 
R,, Re, Rs may or may not be gages 
Balance point of bridge is adjusted 
by varying value of balancing re 


rR 





To 
measuring 


woul 








e 
‘Bolancing 
resistor, 
voriable 


Strain Gage Balancin 
... Semplifies Multiple-Bridge Measurements 


PETER K. STEIN 


Mecha 


resistance, 


in initial re 


Three prin 


ipal common-zero balancing methods are: 
AES 


f f 
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(A) 





Ronge of S;, 
indicated strain 








“ manufac 


gage factor 
dicated strain is 


always less than true strain and 


h indicated strain can 


range in whi« 


fall is determined by minimum and 


maximum values of Re required t 


bring bridge to common zero. (B) 
Multiplying manufacturer's gage 
factor by correction factor I de 
rived in text, and using this value 
in measurements centers range otf 
possible indicated strain about true 


Strain re ading 


























Balancing-Circuit Design Factors 


‘0 determin h t t 


; ; 


iominal ¢g 
manufacture 
sed in bridge 


must be kn Vn ¢ 


Maximum 


Determining Circuit Characteristics 


zero-balancing 
3. Here 
to adjust strain 
series with R, to establis] 
branch and consequently 
of R,z which is in th 
slide wire 
If resistanc 
known, the val 


mined using Ex 


Designing Circuit to Given Characteristics 


It is assumed t 
as the basis f 
Eqs (15 l¢ 
R,, Rs, and | 
three unknown 
arbitrarily be 
Satished in order 


is satished by the 


Ro (1 + MN 
Fat+Al 
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Fig. 1—Hydraulic actuator using 

an external linkage system in an 

Link rod aircraft landing gear to keep its 
Actuator piston rod locked in extreme pi 


nt 
To unlock fa pon sitions Main disadvantages are 


bulkiness and complexity 


Detail of 3 Mydrautic actuator 
Toggle Lock (retracted position) 


——~. “Hydraulic lines 
\ 


\ 
Toggle lock 


(see detail at left) 
Londing gear 


F (Forces due to shock 
of landing) 


Hydraulic control systems, | 


1: 1+ ] 
Ca to 


mmonly 


Lockine Mechanisms 


for Hydraulic Actuators 


FIVE METHODS—four mechanical and one hydraulic— 
for locking the piston of a hydraulic cylinder under load; 
advantages and limitations of each; relationship between 


load capacity and cylinder diameter. 


R. A. CHACI le in: machine tool 
Rox Airplane farm equipment; col 
ictol ere 
/R YEARS 


i 


} 
hn needa 


ictuated mechanisms in desired posi External linkage systems ba 


tions. ‘Th ircraft industry, for ygle principle, Fig. | 


| — 


] | ; . 
imple, has been ' V1 ( ed o1 ircraft landing 


»roblem of keeping landing gear jected to impact loads. Th: 
bomb doors ( is kept locked in tractec id of the 
, 7 


1 


ing of hydraul pistons ilso dk tion by the toggle links lying i nav stil 
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Ball-lock mechanisms 


r 
It} I 











-Loc k Actuator 


' t of B 














Fig. 2—Using a neutral position on a four-way valve to lock a hydraulic pistor 
Although this permits locking in intermediate positions, the piston tends to creep 


Fig. 3 right—Internal pin 

lock mech: 7 . db Lock pin-one on each 
oc echanism operatec y 1 end of cylinder 

the same hydraulic pressure r 

that drives the piston. Fluid J Piston 
enters from port A. Simple 
and positive but subjected 
to high wear 























Fig. 4 below—Hydraulically 
operated ball-lock mecha 
nism. Less wear than pin 
lock type but restricted to 
applications with smaller ex 
ternal loads 
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< Port B 


<— Main piston 


} \ v— Left lock 


i Piston rod 


Left toggle links ae 


Fig. 5 


segments engaged in locked position 


drauli pressure, 


the main 


lock 
sent through port A to drive 


segments. H 
the nght 
piston moving it toward the rod end. 
[his pulls the right toggle links off cen- 
tel the lock 
I'he are then 


inward as 


piston, also acts on lock 


which release segments 


segments cammed 
the 


toward 


whole assembly is 
the left by 
pressure acting on the main piston 
When _ the fully ex- 
tended, the lock spring and hydraulic 
pressure act on the left lock piston. 


driven hydraulic 


piston rod is 


Chis, in turn, extends the left toggle 
links and lock segments, thus locking 
the actuator in the extended position 
with 


Load capacity the lo ries 
I 


actuator diamete 


ng load fo 








segment 


LW lydraulic 
cylinder 


Internal toggle-lock mechanism made by Tog-Loc Inc., 
Segments are mechanically withdrawn as pressure drives piston 


segments can be 


electric s 
Fig 
circuit 
pal allel 

some ¢ 


f locking mechanism are: 


1. Pressure 


Sl 
Loa 
ed p 


Can be adapted for 


r electric 
peration 
+. Not 
5. Not 


ssure 








Pressure 


6 illustrates typical sequencing 
for 


~— Right lock 
Right lock segment 


piston — 


ae Lock spring 
\— Left lock piston 


, Me Right toggle links 


Bellevue, Wash. Toggle links keep lock 


utomati sequencing, the 6. Can be desigi 
when overloaded 

One of the this 
] 


end positions design is that the lock spring and the 


1gne¢ d to 


des 


a sequence valve or an characteristics of 


witch at the 


hydraulic pressure keep the 


| scgments 
out 


cylinder 
This slid 


iulic 


the hyd: 


during travel of the piston 


two actuators working in against 


f the advantages of this typ« ing action may cause the segments 


to gall. However, segments made from 


material have 


20.000 CV les 


balanced against aluminum-nickel-bronze 


irges operated for without 


d carrying failure or excessive weal 
Some limitations are 


Cannot 


sitions 


} 


mechanical ] be locked in intermed 


il sequencing, or pneumatic ite positions 
2. Length of cylinder must be in 

ased to provide room for the lock 

Rotation of limited 


when sequence valves are 


affected by vibration r¢ 
dependent upon hydraulic 3 piston 1s 


] 
used 


to remain locked 



































Fig. 6—Automatic 


left which, upon locking, actuates the sequence valve 





sequencing circuit for toggle-lock actuator shown in Fig. 5 





Pressure retracts the actuator at 
The valve then ports pressure to retract the actuator at right 
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STRUCTURAL 


USES 


Modulus of 
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Stress stroin choracteristics at room temperature 
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Low-pressure polyethylene 
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Because of new developments in materials, processing technique and methods 


of lubrication, plastics are now suitable for many load carrying applications that 


were previously impractical. These developments are summarized herein. 


More important, they are classified in terms of design requirements 


chemical resistance; temperature resistance; mechanical properties; dimensional 


stability and production methods. 


PLASTICS are not dimensionally precise 


materials like metals. As shown in Fig 


1 (above), coefficients of expansion 


are higher, elastic modulus values 


lower and stress-strain characteristics 
more varied than those of most struc 


‘ 


tural metals. In addition, selection o 


materials is more closely related to 


methods of fabrication. Injection mold 
ing, which accounts for the largest vol 
ume of parts being produced today 
can only be used with thermoplastic 
materials; thermosetting resins which 
set or harden in permanent shape when 
heated, must be produced by com 
pression or transfer molding 

A new electric razor case offers a 
good example of this interrelation be 


tween materials and fabrication. Pri 
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marily because of cost, the origina 


How 


ever, to improve appearance a white 


choice of material was phenolic 


case was desired, so it was necessary 
to change from phenolic to urea. The 
housing design called for an undercut 
in the case. This required changing 
from compression to transfer molding 
Because urea is not readily molded by 
the transfer method, it was necessary 
to change to melamine. To avoid color 
matching problems between case and 
cover melamine was also used for the 
cover even though this part was best 
made by compression molding 
Anisotropy or directional properties 
are a more important factor in plastics 
metals. It 


than in most is present in 


varying degrees in nearly all parts re 


‘ ¢ 


gardless of the method of ibrication 


Extruded sheet material is usually 
highly directional in physical proper 
ties. Injection moldings are anisotropic 
in the direction of the flow of material 
into the mold. Superimposing high in 


ternal strains resulting from rapid cool 
ing may make a part subject to failure 
by thermal shock as well as mechani 
cal loading 

Compression and transfer molding 
results in some anisotropy, though not 


usually as pronounced as injection 


molding. The directional effect is gen 


erally related to the flow forces that 
orient the filler materials 
Other 


portance in 


properties of particular im 


structural uses are dis 


cussed on pages that follow 





Thermoplastics vs Thermosets 


MoOsT OF THI used for in- 


dustrial applications are classified in 


PLASTICS 


Table I. This classification is useful be- 
cause, in spite of new developments in 
formulations that 
broaden the range of properties and 
both 
types, it is often possible to simplify a 


and processing 


characteristics of materials of 
selection problem by keeping in mind 
the properties 
unique to each of these two basic clas- 


and characteristics 


sifications. For thermo- 
plastic 
used where: 


1. High 
not required. With the exception of ny- 


example, a 


material probably should be 


temperature resistance is 


lon and a few special formulations, 
thermoplastic materials cannot be used 
above 180 F. 

2. Large volume of parts are re- 
quired at minimum cost. Most thermo- 
plastics can be injection molded read- 
ily and when die cost can be amortized 
over a large volume, cost per part will 
generally be less than that of thermo- 
pro- 
may be 


setting materials. Cycle time to 


duce a thermoset molding 
three times as long as the cycle for the 
same size and shape part produced 
as a thermoplastic injection molding 

3. Range of colors or transparency 
is desired. Melamines and ureas are 
Tabie | 

4. Low electrical power loss is im- 
portant, as for wire coverings 

5. Flexible material is needed. 


There is no thermosetting counterpart 


two exceptions, as shown in 


to materials such as the flexible vinyls 

6. Shapes can be produced in con- 
tinuous lengths by extrusion and cut 
to desired sizes. 

Thermosetting materials, in general, 
have these advantages 

1. Higher temperature resistance. 
Phenolics, for example, can be used 
at 350 F and special polyesters can go 
as high as 500 F 

2. Relative freedom from static elec- 
tricity. 

3. Better arc resistance. 

4. Higher hardness. 

5. Better chemical resistance. Most 
attacked by 
some family of solvents or chemicals 


thermoplastics will be 
6. Better weather resistance, especi- 
ally the polyesters 
7. Higher tensile strength. 
8. Wider choice of filler materials. 
9. Lower total tooling costs except 


168 





Table |—Common Plastics Molding Materials 





THERMOPLASTIC 





Material 
Acrylic 


Alkyd 


Cellulose 
Acetate 


Polyethylene 


Polystyrene 


Silicone 


Typical Applications 


Windows, canopies, dials 
luminated panels 


(transparent and tinted 


Containers, handles 
sheeting, film 


Gears, bearings, cams, bust 
ings, coatings for meta 
parts, rollers 


mited colors available 
Pipe, liners for tanks n 
tainers, valves, cable and 
wire covering, packaging 
material (film), insulators 
pumps 


wide range of 


Radio and TV cabinets 
housings, containers, sheet 
ng, insulation (foam 


wide range of colors 


Rigid: pipe, pumps, filters 
Flexible: insulation 
ing for wire and cable, pipe 
and tubing 


over 


wide range of colors 





Principal Suppliers* 

American Molding Powder & Chemical Corp.; E. | 
ju Pont de Nemours & Co., Inc.; Gering Products 
Inc.; H. Muehistein & Co., Inc.; Reed Plastics 
Corp.; Rohm & Haas Co.; Milton M. Siegel 

Barret Div., Allied Chemical & Dye Corp 
mond Plastics, Inc.; Plumb Chemical Corp 
American Molding Powder & Chemical Corp.; Cela 
nese Corporation of America; Collins, Caldwell & 
Dague; Eastman Chemical Products, Inc.; Gering 
Products, Inc.; Hammond Plastics, Inc.; Hercules 
Powder Co.; H. Muehistein & Co., Inc.; Omni Prod 
icts Corp.; Reed Plastics Corp.; Milton M. Siegel 
American Molding Powder & Chemical Corp.: Bar 
ret Div., Allied Chemical & Dye Corp.; E du Pont 
de Nemours & Co., Inc.; Hammond Plastics, In 

H. Muehistein & Co., Inc.; The Polymer Corpora 
tion of Pennsylvania; Milton M. Siege 


Ham- 


Bake 
Union Carbide & Carbon Corp.; C 


American Molding Powder & Chemical Corp 
te C Div 
ns, Caldwell & Dague; The Dow Chemical C 
du Pont de Nemours & Co., In Eastman 
smical Products, inc.; Fullerton Manufact 
Gering Products, Inc.; Hammond Plastics, Inc 
Koppers Co., In Monsanto Co 
Muehistein & Co., Inc.; Omni Products Corp.; Ph 
Chemical Co.; Reed Plastics Corp.: Milton M 
Spencer Chemical ( U. S. Industrial 
nemicals Co 
an Molding Powder & Chemica 
te Co., Div. Union Carbide & Carbon C 
Corporation of America; Collins, Cald 
Dague; The Dow Chemical C Foster Grant Co., 
In Gering Products, inc.; Hammond Plastics, 
n Koppers Co., Inc.; Monsanto Chemical Cx 
H. Muehistein & Co., Inc.; Omni Products Corp 
Milton M. Siegel; Walsen Consolidated Mercantile 


uring 


Chemical Cc H 


Siege 


Amer 


American Molding Powder & Chemical! Corp.; Bake 
te Co., Div. Union Carbide & Carbon Corp.; Cary 
Chemicals, Inc.; Collins, Caldwell & Dague; Elas 
tomer Chemical Corp Fullerton Manufacturing 
Corp.; Gering Products, Inc.; B. F. Goodrich Chem 
al Co.; Hammond Plastics, Inc.; Monsanto Chem 
al Co.; Naugatuck Chemical, Div. U. S. Rubber 
Omni Products Corp.; Milton M. Siegel; The 

Stanley Chemical Co 
Bakelite Co., Div. Union Carbide 
Barrett Div., Allied Chemical & Dye 

rning Corp.; General Electric Co 


& Carbon C 





— THERM 


OSETTING 








Melamines 


Phenolic 


Polyester 


Agitator for washing ma 
chines, potting compounds 
handle. Recent applications 
n reinforced form for 
mechanical and electrica 
components 

Heat resistant knobs, 
handles, housings for 
business machines 

wide range of colors 
Housings, electrical com 
ponents. Laminates used for 
gears and other mechanica 
applications 


olors limited to red, black 
green and brown 


Principal use is with glass 
reinforcement for structura 
omponents in aircraft, 
machine tools, autos 
appliances, etc 

olors can be added 
Electrical outlets, knobs 
handles, housings 


available in many colors 


*As listed in SPI Directory, 1955-1956, Mater 


Bakelite Ce Div. Union Carbide & 
C Plastics, In 


She Chem 


ba C In Furane 


blette Corp Rezolin, inc 


ed Chem 
Chem 


Products 


American Cyanamid Co.; Barrett Div., A 
al & Dye Corp.: Fiberite Corp 
al Co.; H. Muehistein & Co., In 
orp.; Texas Glass Fiber Corp 
American Reinforced Plastics 
Div. Union Carbide & Carbon Corp 
Dunnican Associates 
yoker Electrochemical C 
eral Electric Co 
Monsanto Chemica! Co.; H. Muehistein & C Inc 
Imni Products Corp.; Plastics Engineering Co 
Reilly Tar & Chemical Corp.; Rogers Corp 


Texas 
Glass Fiber Corp.; The Watertown Manufacturing 


Monsant 


Omni 


Bakelite 

The Borden 
Durez Plastics Div., 
Fiberite C Gen 


r 
Loven Chemical of California 


American Cyanamid Co 
al & Dye Corp 

Flexfilm Products 
s Div., Carlisle Corp 
Plumb Chemical Corp 

Thalco; Thermaflow Chemical Corp 
rican Cyanamid Co.; Barrett Div., A 
al & Dye Corp.; The Borden C¢ Dunnican Ass 

H. Muehistein & C in Omni Products 
rp.; Sylvan Plastics, Inc.; Texas Glass Fiber Corp 


Barrett Div., A 

Cordo Molding Products, In 
interchemical Corp Mobile 

H. Muehistein & C 
Texas Glass Fiber 


ed Chem 


Plast 


Ame 


ed Chem 


ates 


al index, page 348 
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where thermoplastic parts are 


duced by vacuum forming 


Thermoplastics as a group have 


better aging characteristics than 


thermosets, but for outdoor applica 


tions most thermoplastics are not sat 


isfactory. For example, polystyrenes 


turn vellow and straw-like in appear 


ance and get brittle. An outstanding 


exception, however, is the acrylic 
sheet material used in signs, buildings 


The 


sections 


and automobiles tinted trans 


parent roof introduced on 


several 1954 cars are a good example 


HYLENE (Kel-f 
POLYETHYLENE 
CELLULOSE ACETATE BUTYRATE 
POLYSTRENE COPOLYMER 
POLYVINYL 


VINYLIDENE 


CHLORIDE 
CHLORIDE 
POLYESTER 
PHENOLIC ASBESTOS 
CARBON STEEL 
STAINLESS STEEL (18-8 
CAST IRON 
COPPER 
BRASS 


POLYTETRAFLUOROETHLYENE (TEFLON 





of such applications. Although acry 


best 


form 


lics are known for their use in 


sheet as aircraft cockpit cano 


pies, windows and instrument panels 


they are also available in the form of 


molding powders. Extensive use is 


now being made of these powders for 


automotive tail light and stop light 


lenses as well as nameplates, control 


knobs, dials and handles on all types 


of home appliances. A significant de 


velopment is the extrusion of acrylic 


sheet from molding powder for use 


in lighting fixtures and partitions. A 


| 


Good 


on data from Monsanto Chemica 


Chemical Resistance 


AMONG THE MOST MPORTANT PROP 


ERTIES Of plastics are chemical and 


corrosion resistance This the 


that 


pius 


fact they can be fabricated by a 


variety of methods and formed into 


durable shapes from thin 

thick sheets and moldings makes them 
useful for applications like tank liners 
piping, valves and containers 

Most of the materials used for such 
I ig 2 
acids, sol 


One of the 


application are classified in 


according to resistance to 


vents and other solutions 


most inert of these materials, poly 


ethylene, will be available in high 


modulus (low pressure) types with 


physical and mechanical properties 


Product Engineering 


than 
Detailed 


considerably better general-pur 


pose formulations data are 


given in the section on Mechanical 
Properties 

Where temperature resistance as well 
flu 
Recent de 


include 


as corrosion resistance is needed 
outstanding 


the 


orocarbon ts 


velopments in field new 


fluorocarbon polymer dispersions (M 
W. Kellogg Co.) that can be applied 
to many metallic and 


some non-me 


tallic surfaces to 
attack 


tough, 


prevent chemica 


and corrosion. These produce 


continuous coatings with all 


the important characteristics of fluoro 
how 


carbons. Cost of these materials 


ever, is often prohibitive 


new general-purpose cast sheet pro 


duced by Rohm & Haas Company has 


the same physical and chemical prop 


erties as standard acrylic sheet and 


costs 10 to 25 per cent less 
Considerable development work is 


being carried on to improve the 


weather and sunlight resistance of al 


thermoplastics. E. I. duPont recently 
announced a nylon formulation avail 
black that 


violet degradation making it possible 


able only in resists ultra 


to use molded nylon parts in pro 


longed outdoor service 


t 
| 
4 


Toad 


Jnsatista 


\ new German process for which 


Polymer Processes, Inc., a subsidiary 


f 


of The Polymer Corporation, now has 


patent and licensing rights mn this 


country, can be used to coat metals 


ceramics, glass and wood with a range 


of plastic materials nylor 


including 


polyethylene polystyrene cellulose 


butyrate, acrylics, and 


This 


relatively 


icetate epoxy 


resins method reported to re 


quire inexpensive equip 


ment, consists of dipping preheated 


parts into a dry fluidized bed of plas 


tic material im finely divided solid 


form. Coating thicknesses for nylon 


have ranged from 0.008 to 0.020 in 


while thicknesses for polyethylene have 
been between 0.010 and 0.040 in Fig 
3 shows some typical applications for 


nylon coated parts 





Fig. 3—Nylon coated steel parts combine strength and dimensional stability of the metal with wear and abrasion resistance, low 
surface friction and anti-galling properties of the plastic. Loading hook (A) is used to convey highly polished parts without scratch- 
ing the surfaces. Coated bushings (B) have better dimensional stability with temperature and moisture than all plastic parts. Also, 
metal tends to dissipate heat from wear surface. 


POLYMER PROCESSES,IN 


THE STRENGTH RANGE of plastic ma it is possible to have more than a_ capacity as it is with metals. It is 


terials is broader by far than that of two-hundred fold variation in tensile usually mecessary to take several 


any one of the other structural ma strength mechanical properties as a group to 


terials. Depending upon the composi However, tensile strength is not a make an accurate analysis. For ex 


tion and the type reinforcement used precise an indication of load carrying ample, the tensile strength of nylon 


Mechanical Properties 





Table !I—Mechanical Properties of Uncompounded Plastics 


Compressive Flexura 
Strength Strengtt 
ps ps 


tpoxy 12,00 

Nylon 10,50 

Melamine 9,000 

Polyviny! chloride (rigid 8,000 

Modified styrene copolymers 8,000 

Phenolic 7,500 

Urea 7,500 

Vinyl chloride acetate (rigid) 7,000 

Methy! methacrylate (acrylic ?,000 

Polystyrene 7,000 

Polyester 6,000 

Cellulose acetate 6,000 45 
Styrene-rubber blends 5,000 ( 75 
Silicone 4,000 8,000 1.7 550 
Alkyd 3,500 000 0.3 2 375 
Polytetrafluoroethylene 1,800 ( 2.2 270 0.5-0.6 
Polyethylene (general purpose 1,300 4 175 0.25-0.50 
Polyethylene (high density) 3,200 2 250 
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Specific Gravity 
impact Strength (Izod 
ft Ib/in 
Tensile Strength, ps 
Flexural Strength, ps 
Elastic Modulus (Tension 
Flexural Modulus, psi x 
Heat Distortion, deg F 
Hardness, Rockwe 


of notct 





Table Ili—Typical Properties of Some High Impact Plastics 


RM 9725 Fc 
Phenolic-Celiulose 
Rogers Corp 


rmulation G 
gh impact Styrene 
Catalin Corp 


yc a 
Marbor 
Chemica 


Fortice H 


Celanese Corp 


38 (aver 
i.d min 





10.000 psi 


are many gearing applications where 


is only about yet there 


nylon gives months of satisfactory 


service whereas steel gears fail in a 


few hours. Besides being tough, wear 


resistant, and free from lubrication 


problems, nylon is quite resilient and 
flexible. Where 


pair of teeth carry the load with steel 


somewhat only one 


gears, nylon teeth may deflect so 


two or more pair share the load 


The elastic modulus of non-rein 


forced plastics is only a fraction of 


that of metal. Even with glass rein 


forced materials the maximum elastic 
about 1/10 that of 
Ductility 


more; with even the more 


modulus is steel 


(See page 183 in this issue.) 
varies even 
brittle types of plastics, elongation at 


failure in a simple tension test can 


vary from less than | to more than 


S00 per cent 
Toughness is recognized as an im 
but is not clearly 


portant property 


defined nor readily measured. In most 


instances it is interpreted as some 


combination of impact resistance, 
ductility, flexural strength and damp 
Some authorities prefer to 


ing factor 


define this combination of properties 
as “abuse resistance 

The properties governing the selec 
mechanical 


Table Il 


materials 


tion of plastics for most 


applications are listed in 
To meet needs for 
with 


well as 


growing 


increased impact resistance as 


attempt to combine the me 
chanical properties of nylon with the 
dimensional stability and low cost of 
styrenes, a new group of plastics have 
been introduced which are often clas 
Table Ill 


manufacturers 


sified as high-impact types 
lists the trade 
and properties of 
Fig. 4 shows 


names, 
several typical 
formulations a typical 


application. These materials are com- 
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Property Test Method 


pecific Grav 
ensile Stre 
Elongation 
Stiffness M 
mpact Streng 
Notched 12 
Unnotched 
Unnotched 
Tear Strength 
Hardness, St 


l tr Cc 


Diele n 


Dissipation Fact 
Dimensional Stat 
Brittleness Temperature 
Flammability, in./min 


Deformation 





Range of Values 


Table IV—Typical Properties of Low Pressure Polyethylene 





Fig 4—For this garden 


ability, impact resistance and low cost. Produced from a rubber-resin blend (Table II), 


it is me!ded in two halves which are cemented together. 


" 


A 


HEMI 


hose chemical applicator requirements included good mold- 


al 











pared with general types of plastics 
in Table II. Ranges of values shown 
indicate what can be accomplished 
by minor variations in formulation. 
However, if impact strength is in- 
creased by adding rubber or similar 
elastomers, there will be changes in 
other properties such as stiffness and 
hardness. 


An outstanding development in the 
thermoplastics field was the introduc- 
tion of low-pressure (also called high- 
modulus) types of polyethylenes. As 
illustrated by the data in Table IV, 
these materials have a stiffness modu- 
50,000 to 100,000 compared 
to 15,000 for regular polyethylene 
Dimensional stability has 


lus of 


also been 


Temperature Resistance 


MORE ATTENTION is probably 
devoted to increasing the maximum 
operating temperature of plastics than 
any other single property. What is 
accomplished will, to a large degree, 
determine the future of the plastics 
industry. 


being 


Table V, 
mica (typical example, Mycalex, My- 
calex Corporation of America) is the 
highest temperature plastic type ma- 


As shown in glass-bonded 


terial now available. An inorganic 
material, glass-bonded mica is hard 
and much more brittle than 
plastics. Tensile strength is lower than 
other ceramics but impact 
strength is better. Used primarily for 
electrical glass-bonded 
mica can be compression molded by 
pressing preheated preforms at 500- 
700 F at 4000 psi or injection molded 
at 600-1000 F and 10,000-30,000 psi. 

Cold-molded plastics which are 
next in high temperature 
comprise two groups 
inorganic depending upon the type 
of binder. Organic materials include 
types; binder 
phenolic binder. Phenolic plastics have 
better electrical and mechanical prop- 


organic 
most 


components, 


resistance 


organic and 


two bituminous and 


erties as well as better surface finish 

Although cold-molded plastic parts 
baked after the 
formed into shape by pressure alone, 


must be material is 


Editor's Note. As part of a continuing cover 
age of significant developments in the plastics 
field, the following articles have appeared in 
recent issues of Product Engineering 

“Resins for Reinforced Plastics,” F 
ben, May 1956 page 198 

“Silicone Rubber,” S. K. Moxness, March 
1956 page 173 

“Fillers and Reinforcements for Molded 
Plastics,” George Lubin, December 1955 page 
178 

“Kralastics—-A New Thermoplastic Mate 
rial,” E. J. Trunk, November 1955 page 171 

“Metallized Plastic Films,” Thomas Ham 
mer, August 1955 page 182 


Schlie 
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improved; at 250 F changes in dimen- 
Brittle- 
ness temperature is considerable below 

100 F and _ unnotched 
(Izod) exceeds 32 
Tensile strength about 
3000 to 5500 psi and does not de- 
crease as much with 
perature as ordinary 


sions are from | to 4 per cent 


impact 
strength ft-Ib/in 
ranges from 
increasing tem- 
polyethylene. 





Glass-filled mica 


Cold-moided plastic (organic) heat distortion 
Polyester-glass, heat distortion 
Cellulose-filled melamine, heat distortion 


Alkyd, mineral-filled, granular, heat distortion 
Epoxy-glass cloth, max temp 

Silicone elastomer, sustained service 

Nylon, heat distortion, 66 psi 

Urea, heat distortion 


Melamine, filled, heat distortion 


Phenolic, mica-filled, heat distortion 
Phenolic, wood flour filled, heat distortion 
Polyethylene, low pressure types 
Paper-phenolic laminate, sustained service 
Styrene elastomer, max temp 

Epoxy, max recommended use 

Acrylic, molded 

Polystyrene, heat distortion 

Styrene copolymer, heat distortion 

Viny: chloride, heat distortion 

Vinylidene chioride, heat distortion 
Cellulose acetate butyrate, heat distortion 
Cellulose acetate, heat distortion 

Vinyl butyral, heat distortion 
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Table V—Temperature Limits for Various Plastics, F 


Cold-molded plastic (organic), sustained service 


Polytetrafiuoroethylene, sustained service, no load 500 


Polymonochiorotrifluoroethylene, sustained service, no load 390 
Polyester mineral-filled molding compound, heat distortion 


Polytetrafiluoroethylene, heat distortion, 66 ps 


Diallyiphthalate, alpha cellulose filler, heat distortion 


Polyethylene (general purpose), heat distortion, 66 psi 107 


700-1000 
500 


400 
400 
400 


375-425 
350-400 

315 
300-500 
300-360 

275 

270 
266-400 
265-310 
260-350 
260-340 

250 
212-250 

212 

212 
168-208 
152-210 
148-235 
140-185 
130-150 
120-210 
115-235 
115-140 








production rates of 3000-4000 parts 
per hr can be achieved by curing a 
large number of pieces simultaneously 
in a large oven. Curing time may 
range from a few hours to a few days 
depending upon the size and cross 
section of the part. 

In general, cold-molded 
parts differ considerably in dimen- 
sions, have a dull finish, and are lim- 
ited to black, brown and green colors 
By virtue of compound modifications 
and improved processings some ad- 


vances have been made recently. 


plastic 


With some newer compounds, di- 
mensional stability and design flexi- 
bility of this process have been im- 
proved. Mechanical properties have 


Table Vi—Typical Properties of 
Methylstyrene-Acrylonitrile Copolymer 


American Cyanamid Cymac 201 


Specific Gravity 
Water Absorption, per cent in 24 hr 
Mold Shrinkage, in./in 
Shrinkage, per cent, 30 min @ 100 C 
150 min @ 100C 
Heat Distortion Point, deg F 
Distortion, in. after 15 min in 212 
water, 264 psi load 
impact Strength, izod ft Ib/in 
notch, 1/4 in. bar 
Tensile Strength, psi 
Elongation, per cent 
Flexural Strength, psi 
Modulus of Elasticity, in flexure, psi 


been improved; baking is not neces- 
unless high 
essential. Some powders are adaptable 


sary tensile strength is 
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Property 


Tensile Strength, ps 
23 deg v 


beg U 


trength 
Strength, ps 
jeg | 
Jeg U 
M\ ded De fic Grav ty 


dness, M scale 
feg C 


Rockwe 


deg ( 


Arc R 


Flame stance, se 


gmition time 
Burning time 


efficient 
Expansion 


Linea 





Table Vil—Tentative Mechanical and Physical Properties of Silicone Molding Materials 


Test 
Procedure 


1-48 


D648-45 
Mil-P-14D (D48/5 
D495-48T 
LP-406A 
No. 202 


General Purpose 
Mineral-Filled 


High 
Impact 








to rotary presses and as many as 300 


small parts can be pressed per hr 


As noted previously, thermosetting 
materials can operate at considerably 
higher temperatures than most ther- 
data, however, are 


moplastics. These 


generalized and do not include spe- 


cial formulations developed recently 
For example, Table VI lists the prop- 
erties of a new injection molding com 
pound developed primarily to meet 
Underwriters’ specifications for radio 
and TV cabinets utilizing printed cir 
cuits. Because of the reduced air cir 
culation 


from the exposed conductors on print 


and the possible dangers 


ed circuits, this specification requires 


seven hours at 95 C without distor 


tion. Some new polystyrenes are also 
aimed at meeting these requirements 

Besides having a low heat distortion 
rule have 


limit, plastics as a a sharp 


decrease in mechanical properties 


with increasing temperature. This can 
be offset to 


choice of 


some extent by proper 


filler materials. Mineral 


fillers in particular are useful 


t 


Silicones are an example of new 
molding compounds of this type being 
Table VII 


flexural 


developed, as illustrated in 
As shown in Fig. 5 


strength is essentially constant at 


(above) 
200 


Product Engineering 


Effect of High Temperoture on Flexural 
Mineral Filled Silicone Molding Compound 


Strength of 








Flexural strength psi 


80 


exposure time 


C exposure tor about a ycar 
In selecting a molding material on 


the basis of temperature distortion 


an allowance must be 


fabricated part will have internal 


Strains. For injection moldings of 


complicated shapes 
distortion 


true temperature 


15-20 degrees lower than the 


obtained with simple test specimens 


made if the 


for example, the 
may be 


value 


Another is relative 


flammability of the 


important point 
resin. In the case 
resins, considerable suc 


Hooker Elec 
flame 


of polyester 
cess has been achieved 
trochemical Company lists the 
spread rating of their fire resistant 
polyesters as SU in 


400 for 


comparison 


with conventional polyester 


sheet, O for asbestos, 100 for oak and 


over 500 for veneered wood 





Dimensional Stability 


WORCESTER MOULDED PLASTICS Cf 


Fig. 6—Control of dimensions and uni- 
formity of matcrial is such that this fan 
requires no dynamic balancing. When us- 
ing a metal insert in a part such as this, 
mold shrinkage properties of material are 
important to avoid cracking around insert. 


SINCE MOST PLASTICS 
they 
one type or 
the effect of 
and internal strains noted previously, 
these 


shrinkage; (b) age shrinkage 


are Organic 


compounds, have inherent in 


stabilities of another. In 


addition to temperature 


instabilites include: (a) mold 


effects 
of humidity, drying and cycling when 
no load is applied; (c) cold flow; (d) 
and (e) volatiza 


water absorption; 


tion of compound and plasticizers 
Mold Shrinkage 


defined as the 


Mold shrinkage is 
difference between the size of a piece 
after it has reached equilibrium and 


the size of the cavity in which it was 


molded. Thus, it is an important fac 


tor where dimensions and tolerances 


must be kept within close limits, par 
ticularly for mating parts 
Furthermore, if metal inserts are to 
be molded in a part, a material with 
low shrinkage must be used to avoid 
the 


cracking and crazing of plastic 


around an insert such as shown in 


Age Shrinkage 


attributed to the 
fact that many plastics do not attain 


THIS PROPERTY is 
complete equilibrium in a short period 


of time at room temperature. It is 


evidenced as a slight but continuous 
shrinkage over a period of 30 days or 
more. The magnitudes involved are a 


function of material, part size and 


Fig. 7 Change in Bore Diameter 
with Moisture Absorption 


Nylon Bearing, 1in.I.0. ;0.100 in.Wall 


x - 





/\ 


fx 





Table 
IX lists data on dimensional changes 
disks that 
shrinkage and effects of humidity 


shape and molding conditions 


in molded show aging 

In general, thermosetting materials 
are more susceptible to aging shrink 
age than thermoplastics. However, this 


will to a large degree be determined 


Effect of Temperature 


Averoge air 
exposure 


Modulus of elasticity, psi 





Table Vill—Typical Mold Shrinkage 
Values for Various Plastics 
(in. /in.) 
Cellulose Acetate 
Methy! Methacrylate 
rigid 





Vinyl 
Nylon 
Polyethylene 


Styrene 











Fig. 6. In general, shrinkage values 


vary as follows 


Decrease with increasing plastic 
temperature, increasing press size, and 
with multiple gates 

Increase with higher die tempera 
tures, smaller gates and runners, and 
as mold-closed time is decreased 
Typical values for several plastics 


Table VIII 


of course in accordance with the 


are given in These will 
vary 
variables listed above. For materials 
not listed, water absorption character 
istics can be used as a guide to mold 


shrinkage 


by the amount of plasticizer used, 
which may cause shrinkage on evapo- 
ration 
Cold Flow 

A practical definition of cold flow 
is a change of dimensions caused by 
a sustained load that stresses the ma- 
elastic limit at a 


terial beyond its 


and Humidity on Elastic Modulus 


0 160 
emperoture, F 
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Table IX—Linear Dimensional Change of Molded Plastic Disks (in. /in.) 
Test Conditions 
5 days of 16 hr 
Sdaysat = at 120 F and 
120 F 86 per cent 
5 days at 86 per cent R. H. plus 
Material 120 F dry R.H 7 hr at 160 F 


Methy! Methacrylate 

Pheno mica-filled 

Phenc general pur 

Urea Formaldehyde 
Melamine, mineral! f 
Melamine, cellulose filled 
Cellulose Acetate—Butyrate 
Cellulose Acetate 

Polyvinyl! Chloride—Acetate 








Fig. 8—Pumps with\polyethylene housing and impeller are now in extensive use in 
automatic washers and dryers, dishwashing machines, and fruit juice dispensers. Par- 
ticularly well suited to the household appliance field, the polyethylene pump parts are 
non-corrosive and economical to produce. They also offer good tensile strength and 
hardness and can withstand high temperatures and high detergent concentration. 


EASTMAN CHEMICAL PR 


Fig. 9—A submersion tank tests glass reinforced industrial cases under heat and pres- 
sure for water-tightness. These cases are completely air and water tight and have a 
zero rate of moisture and vapor transmission. H. KOCH & SONS 








Table X—Cold Flow Characteristics 
Per Cent 


Material 


Heat Resistant Polystyrene 


Phenol—Formaldehyde 


furan 
ystyrene 





Table XI- 
Water Absorption Characteristics 


Water Absorbed 
Material per cent, 24 hr 





temperature below the heat distortion 
point. Data or this property are not 
generally available at present but the 
values in Table X, which were com 
piled from the results of scattered in 
vestigations, can be used as a rough 
comparison of different materials 


Water Absorption 


As shown in Table XI poiyethy 
ene, Teflon, Kel-F and polystyrene 
have a water absorption of 0.04 pel 
cent or less. This is important where 


parts may wal r swe from water 


p ( 
immersion 

Nylon is probably the most widely 
used plastic for mechanical applica 
tions such as gears, bearings and bush 
ings, but has given designers and 
molders considerable difficulty be 
cause of dimension changes resulting 
from moisture absorption. For ex 
ample, the curves in Fig. 7 compare 
the change in diameter of a 1l-in 
bearing when immersed in water as 
contrasted to a similar bearing operat 
ing in air with 50 per cent relative 
humidity. After the initial growth, the 
change is relatively slight 

As an indication of the requirements 
now being met with plastic parts, Fig 
8 shows a molded polyethylene pump 
Fig. 9 shows reinforced plastic indus 
trial cases being tested for water and 


moisture sealing 





Laminates 


PLASTIC LAMINATES, made by impreg- 
nating a filler material with a resin 
divided 
groups according to the pressure re- 
quired to cure the resin or binder. If 
the pressure is less than 1000 psi the 


solution, can be into two 


laminate is classified as low pressure 
Reinforced plastics, which are usually 
molded at less than 400 psi are the 
most important material in this group 
and, as shown in Fig. 10, are now being 
used for machine tool housings as well 
as various structural 
the aircraft, 
fields. 

High pressure laminates, which are 


components in 


marine and automotive 


usually cured at 1200 to 2000 psi are 
classified according to the filler mate- 
rial: paper, wood, fabric, metal, etc 
Resins used include such thermosets 
as polyesters, phenolics, epoxies and 
melamines and a few thermoplastics 
like vinyl and cellulose acetate 

high 
particularly the 


For electrical 


pressure 


components, 
laminates, 
paper types because of cost, are useful 
because they 
mensionally stable, have good mechan- 


are easily machined, di- 


ical properties, and are good insulators 


An important new application is print 
ed circuits 

For mechanical equipment, gears 
made from high pressure laminates 
offer light weight, quiet operation, re 
sistance to oils, moisture and solvents, 
as well as good strength and dimen- 
sional stability 

Metal 


ered with vinyl sheet 


laminates—usually steel cov- 
are particularly 
useful where a permanent type finish is 
required and where the color and tex- 
ture of vinyls can be used to improve 
styling and appearance. Typical appli 
cations include housings for business 
machines and appliances, instrument 
panels, radio and T\ 
laminate, produced in flat sheet in a 
continuous process, can be stamped 


shaped, drawn, or embossed with de 


cabinets. The 


signs and patterns. Design details for 
materials of this type will be given in 
an article to appear in the July issue of 
Product Engineering. 

Many other types of laminates are 
available and others will be developed 
whenever the desirable properties of 
plastics can be supplemented advan 


tageously by other materials. For ex- 


ample, plastic covered aluminum forms 
with 
good insulating properties. Similarly, 


a corrosion resistant material 
glass reinforced polyester sheet bond- 
ed to a core of paper honeycomb or 
foam could become an important struc- 


tural material. 


Deep drawn parts made from aluminum 
sheet with a film of vinyl bonded by a 
process developed by Naugatuck Chemi- 
cal. Coating withstands deep drawing; 
may range from 8 to 20 mils thick. 


Fig. 10 — Machine tool before and after installation of housings show how glass reinforced plastics offer 
reductions in weight, handling time and costs. Typical panel weighing 400 Ib in cast iron, weighs 112 Ib 
in aluminum and only 21 Ib in reinforced plastic. Cost for cast iron or aluminum is about $160; with 
plastic cost is less than $50. Key factor in cost is usually in volume of parts required. If less than 20,000 parts 
are needed, tooling costs usually will be lower with reinforced plastic than for metal. Some automotive 
parts, however, are being produced in much larger volume with considerable savings. This is possible 
because molded part replaces assembly of several metal components. Inset shows handwheel and two 
dials made from premix molding compound reinforced with glass fibers. 


GISHOLT MACHINE CO 
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Reinforced Piastics 


FILLeRs in the form of fibers and pow 
ders are added to plastics resins for 
improved properties, reduction in cost 
and better finish. Some powders have 
little effect on strength but may reduce 
processing or molding cost, produce 
an optimum value for a specific prop 


Fi- 


brous fillers are effective in increasing 


erty, or reduce water absorption 
longer fibers 
the 


hest 


the strength and stiffness; 
strength; 
the hig 
increasing with fiber content 


generally give higher 


strongest fibers give 
strengths, 
up to about 60 per cent 
For 
fiber 


Major 


mechanical applications glass 


is the major reinforcement used 


advantages are high strength 


and stiffness, uniformity in properties, 


and suitability for low pressure mold- 


Fig. 


ing. The glass is used in many forms 
and 


woven mats bonded with adhesive, 


fabrics in several weaves non 


or 

loose fibers 
Asbestos is also used fibrous 

filler, 


land than here 


as a 
to a much greater extent in Eng- 
While competing di- 
rectly with glass fabric materials in 
some applications, asbestos fibers gen 
erally are used where stiff, rigid lami 
nates are needed. Strength and specific 
gravity are the same as for glass rein- 
but the modulus of 


asbestos is about 


forced laminate 


elasticity of 50 per 


ol 


influenced 


cent higher. Bending strength as 


bestos laminate is strongly 


by both 


modulus reach a peak at about 60 per 


filler content; strength and 


cent filler content 


12 CONTACT MOLDING (A)—Layers of reinforcement are placed by hand 


against the mold surface and saturated with resin. The material then is allowed to 
harden without external application of heat or pressure. PRESSURE BAG MOLDING 
(B)—Tailored bag placed against the sheeting and inflated applies pressures up to 50 
psi against the impregnated reinforcement. FLEXIBLE PLUNGER MOLDING (C)— 
Reinforcement and resin are placed in a heated metal female or cavity mold. Medium 
hard rubber plug shaped like the part to be molded then is released, providing uniform, 
high and fluid pressures. MATCHED DIE MOLDING (D)—Used for high production 
runs and for parts up to 60 sq ft in area, this method uses two heated metal molds with 
a telescoping area which seals in the resin and trims the Fiberglas Reinforcement. On 
long runs, matched die molding gives the lowest cost and highest production rate. 


Fig. 11—Comparison of cold flow and 
heat resistance properties of unfilled (top) 
with glass-filled Tefion gasket (bottom). 
Both parts were exposed to 500 F for 
period of several hours. Outstanding prop- 
erties of Teflon for mechanical applica- 
tions are toughness over wide temperature 
range, low coefficient of friction, heat re- 
sistance and chemical inertness. Deforma 
tion under load is improved by adding 
fillers such as glass, as illustrated above, 
asbestos, carbon, etc. Fillers may also be 
added to reduce raw niaterial costs. 
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Fig. 13—Molding underbody for 1956 Chevrolet Corvette. First step, (A), is spraying 
chopped glass fibers and binder on preform. After about 5 min cure, preform is placed 
on die and weighed quantity of polyester resin poured on mat as shown in (B). Under- 
body shown in (C) as it is being removed from press. Considerable amount of hand 


finishing is required, (D), to trim and prepare surfaces for painting. Where color match- 
ing is not the problem it is in automobiles, and where slightly fibrous texture of surface 
is acceptable, parts can be molded in color. Considerable improvement in surface can 


be made by using 2 finely woven glass cloth as an overlay on the preform. 


Other 
have been used, although on a much 


reinforcing materials that 
smaller scale primarily because of cost 
are nylon, Dacron and Orlon 
Although polyester is the most wide 
ly used resin in reinforced plastics 
others including phenolics, epoxies and 
fluorocarbons are being produced 
Properties of these materials are given 


in Table XII 


to adhere to dies, epoxies have been 


Because of their tendency 


avoided by many molders. However 
special separating compounds are now 


The 


illustrates im 


available that will prevent sticking 
gasket shown in Fig. 11 
provements in heat distortion and cold 
flow that are possible with glass rein 
forced fluorocarbons 

Methods of 


plastics are shown in Fig. 12 


reinforced 
Of these 
matched die molding offers the best 


producing 


combination of size range, uniformity 


of properties, volume production and 


tolerance control. The underbody il 


MOLDED FIBER GLASS BODY ‘ 


12 


lustrated in Fig. 13 is an excellent 


example of large parts that can be 
produced to metalworking tolerances 

In contrast to the underbody, which 
is an example of matched die molding 
using preforms, the business machine 
Fig. 14 are 
metal dies using a “premix” compound 

The 
called 
fiber 


housings in molded in 


premix method, sometimes 


gunk 


molding, uses chopped 
and the 


resin, usually polyester, is blended with 


instead of mat or cloth 
fiber in a separate step before the mix- 


This 


eliminates the need for separate han 


ture goes to the forming press 


dling of fiber mats and liquid resin at 
the press. The operator merely drops a 
weighed quantity of premix compound 
into the mold, closes the press for the 
curing cycle and removes the finished 
molding 
Although 


moldings are only about 50 per 


the strength of premix 


cent of 


Table XIII 


those of preform molding 


Table XIl — Properties of Glass Fabric Reinforced Plastics 


Polyester 


Specific Gravity 1.6-2 
Tensile Strength, p 


Tensile Modulus 
1 


psi x 1 


Impact Strength, ft it 
of notch (izod 


Heat Resistance, deg F 
continuous 


Flexural Strength 
Compressive Strength, ps 


Shear Strength, ps 


Phenolic 


30,000-85, 006 


19,000-30,000 





Table Xill — Properties of Glass-Filled Premix Molding Compounds 


Polyester 


Specific Gravity 


Tensile Strength, ps 
Tensile Modulus, 
psi x 10° 
Impact Strength, ft Ib 
of notch (izod 
Heat Resistance, deg F 


continuous 300 
Flexural Strength, psi 5,000-25,000 


Compressive Strength, psi 20,000-26,000 


Melamine 


10,000-25,000 


Phenolic Polystyrene 


1.75-1.95 1.3 
} ,000-10,000 


3.3 


12-50 


300 350-450 
18,000 min 


17,000-26,000 


00-20.000 
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the process has several advantages 
Parts difficult to form from a mat be- 
cause of contours or cut-outs can be 
produced and the simplified molding 
procedure makes the process adaptable 
to mass production techniques 
Applications for premix molding in 


clude housings for automotive heaters 
fans and air conditioners as well as 


business machine housings. In addition 
to tooling costs considerably lower 
than required for similar parts in meta : : . . 
POQUITCS EC : , Fig. 14—Panels for business machine housings produced by molding premix thermo- 
“ce nla ine ' ly tage . . 2 
these plastic housings have advantages setting resins reinforced with glass fibers. Sound deadening properties of this material 


f Dn ) ’ t . 
of sound absorption and heat insula satisfactory strength and lower tooling costs, are reasons for using plastic instead of 
ER ASS 8 


tion, and fewer finishing operations sheet metal parts. 


> " r ’ " 
Phenolic foam, used extensive 


Foam a packaging and thermal insulati 


wf O.3 to 0 


terial, has a density of 


FOAM MATERIAL ‘ be divided into Isocyanate or polyurethane 


two groups: rig flexible. Rigid can be foamed in place, has good 
types of foams are used primarily as of streneth to weight 700d Vit 


thermal and icoustica insulations tion damping chi acteristi It adheres 
n is WOOd 


packing and potting materials, floats well to other materials suc 


ind wire Overings Among thes IS metal ind fabrics cementi 


cellular cellulose acetate which has a not usually require 


high ratio of strength to density, good 20 Ib/ft 
machinabi Epoxies, which 
in place have densities 


yam 


Polystyren 
(rom 

and heat 
construc n plastic, howev 
rocess used under kk 
where buoyan than viny 
flexible or 
have equ 


shock ibsorption proper 


Film and Sh 


[THE PRIN¢ 


sheeting ind the film ren 
2) textile from —60 to 306 


films. the rical component indu Electric 
An outstanding de unsupportec 
is field is Mylar \ tiONs as siot 


n developed by duPont The film 1 


Available in gages from 4 t making it 

mils (0.00025 to 0.0075 in this film higher using 

has a good dielectric constant frame of! motors 

volume rfi resistivity and good horsepower. Since polyester 

mechanica tive to moisture, motors ins 
ised in extremes < 


humidity without degradation <« 











used in the packaging industry for bags 


and wrapping can also be laminated to 
paper 


bags, bottles and drums 


and foil, made into liners for 
and used in 
tape form as electrical insulation. As 
shown by Fig. 15, irradiated types of 


polyethylene have better mechanical 
properties and temperature resistance 
than ordinary polyethylene However, 
the production of low pressure types 
by either the Ziegler or Phillips process 
promises to offset all advantages of ir- 
radiation except stability at high tem- 
perature, Irradiated parts are reported 
to be useful at 390 I 
Principal advantages of polyethylene 
in film, as well as in molding powder 
form, are combinations of good physi 
cal properties, ease of fabrication and 
low cost. Principal limitation is tem 
perature distortion 
Vinyls are available in a wide range 
of hardness from flexible film to rigid 
Available in 
vinyls are resistant to petroleum prod 


alkalies 


solvents 


sheet unlimited colors 


ucts, acids most chemicals, 


and many Mechanical prop 
erties, including tear strength, abrasion 
resistance and flexural strength are ex 
cellent for these plastic compounds 


Considerable development is being 


Fig. 15—Comparison of heat resistance of irradiated (left) and untreated (right) poly- 
ethylene tape. Both motor coils were exposed to 300 F. Available as packaging film as 
well as tape shown above, irradiated polyethylene can reduce amount of insulation 
required and thereby lead to development of smaller electrical equipment. However 
future of irradiated material may to a large extent be determined by the new, low- 
pressure polyethylenes which offer similar improvements in properties without irradia- 


tion of the plastic material. 


devoted in the styrene field to film and 
sheeting applications. Because of its 
dimensional stability, low moisture ab 


sorption, toughness and low cost pe 
pound, styrene is expected to become 
an important packaging material. Much 


of the current effort is being devoted to 


ENERAL ELECTR 


About 
Mon 
made 

With 


this development it is possible for sty 


producing thin-wall containers 


0.032 in. is now standard but 
santo Chemical has successfull) 
containers with 0.014 in. walls 
renes to compete on a cost basis with 


heavy waxed paper for disposable cups 


injection and Compression Molding 


BOTH 


MOLDINGS have been produced for sev 


INJECTION AND COMPRESSION 


eral years, but current trends are for 


larger, more complex parts, shorter 


cycle times, and better reproducibility 
of physical properties through accurate 
control of molding temperature and 


pressure. Automatic equipment such as 


the injection machine on this month's 


cover and in Fig. 16, are representative 
of latest developments in this field 
Curing time for resins is being re 
duced steadily. Polyesters with a cure 
cycle of less than one minute are now 
in evaluation stages. Alkyds cure rapid 


ly. Depending upon section thickness 


cure time may be in the order of a few 
With 


considerable 


seconds thermoplastic resins 
improvement can. be 
made by slight modifications in formu 
ation. However, these may affect other 
characteristics so a compromise usually 
must be made between molding char 
acteristics and phy sical properties 

The parts shown in Fig. 17 illustrate 
how one-piece plastic moldings can re 
place multi-part metal assemblies when 
the production volume merits the die 


investment. Noteworthy design fea 


tures include molded counterbores, rib 


Fig. 16—Two steps in cycle of automatic 
injection molding machine. At left, parts 
and runner are positively ejected by hy- 
draulically operated embedded knockout 
pins. Note that die has five cavities—two 
large pieces and three small 
molded simultaneously. 
from 


ones are 
Gates are cut 
parts during the ejection stroke. 
Parts remain in the fully ejected position 
as comb moves across the mold face, 
right. Comb supports parts while sprue is 
cut by knife cammed on to face of sta- 
tionary mold. F 5 


OKES MACHINE 








Fig. 17—Injection molded polystyrene motor board for phonograph is example of com- 
plex shapes that can be produced to replace multiple assembly of metal parts. Molding 
requires no finishing except for trimming gates. Multi-functions performed by this part 
include: (a) support motor and turntable, tone arm and two loud speakers; (b) decorative 
loud speaker baffle; (c) built-in tone arm rest; and (d) built-in electric plug holder. Two 
large counterbored holes are molded as shown to make it possible to hold chassis in 
place with speed nuts on volume control and tone control potentiometers; no screw 
fasteners are needed. Underside view shows how ribbing is used to increase rigidity of 


thin-walled part. STEELMAN PHONOGRAPH AND RADIO C¢ N 

bing for added rigidity, multiple holes ject to breakage from strains imposed 

at different angles and planes during mold fill-out, as in the example 
If undercuts are required with ther shown in Fig. 18 

mosetting materials, transfer molding Transfer molding, Fig. 19 is defined 


is more efficient than compression as the forming of articles in closed 


molding, particularly when thin cross mold that is conveyed under pressure 





Fig. 18 — Complex electrical component 
produced of thermosetting material by 
transfer molding because undercuts could 
not be compression molded. Excellent 
mechanical and electrical properties make 
thermosetting materials ideal for such 


components. ENERAL ELECTR 


chamber. It is roughly analogous to 

injection molding of thermoplastics 
Transition molding recently deve 

oped at Northrop Aircraft, can be used 


to produce complex grills such as the 


one illustrated in Fig. 20, from thermo 








sections are involved, or for parts sub in a hot plastic state from an auxiliary setting materials 
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corer *unge 


Fig. 19 (A)}—-INJECTION MOLDING. Thermoplastic compounds are softened in 
a heating chamber before being injected into a cold mold. Mold cools and solidifies 
compound to the shape of the mold. (B)}-COMPRESSION MOLDING. Heat and 
high pressure are combined to force molding compound to assume the die shape. 
Usually, thermosetting materials are used although thermoplastic materials have 
been formed. (C)}-TRANSFER MOLDING. A modification of compression mold- 
ing, this process forces the thermosetting compound, under pressure, from a cham- 
ber into the hot mold cavity. Several pieces may be molded at once. 
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Fig. 20—Complex grid produced by new transition molding process de- 
veloped at Northrop Aircraft, Inc. It is made of epoxy resin by a three- 
stage molding process. Cost of parts made in this manner is only four per 
cent of the cost of producing machined aluminum parts of the same type. 
Original femate mold is milled from a block of Cerrobend, an epoxy 
master is cast in this mold and removed by melting the alloy. Elastomer 
is then poured around the master part to produce a flexible mold. Parts 
can be cast, regardless of draft angles or undercuts to a tolerance of plus 
or minus 0.002 in. 
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Vacuum Forming 
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Fig. 21—In straight vacuum forming, left, a heat-softened rigid or flexible thermoplastic sheet is pressed into or onto a mold by 
atmospheric pressure upon evacuation of the air beneath the sheet. The process originally utilized a female mold, although 2 
recent refinement of the method, referred to as drape forming, right, makes it possible to obtain more uniform wall thicknesses in 
the finished piece and to produce deeper draws. By comparison, drape forming provides for the stretching of a heat-softened 
thermoplastic sheet over a male mold prior to the drawing of a vacuum. 


VACUUM FORMING is a method of using 
partial atmospheric pressure to force 
a sheet of hot, flexible thermoplastic 
material into conformity with a mold 
There are several variations of the 
process and many materials which can 
be used include flexible and rigid vi 
nyls, styrenes and polystyrenes, poly 
ethylenes, cellulose acetate, and cellu 
lose acetate butyrate 

In straight or female forming, Fig 
21 (A), the sheet is clamped on the 
mold or box that surrounds the mold 
heated until it becomes flexible and 
then is drawn into the cavities by re 


ducing the air pressure on the under 


Costs 


TO ESTIMATE THE COST of producing a 
part in plastic, the density as well as 
the cost per pound of resin must be 
considered. Thus, polyethylene, which 
is the lightest of all plastic materials 
(specific gravity 0.92-0.93) often com 
pares favorably with less expensive 
resins when cost per piece is computed 
Similarly, polystyrenes are attractive 
price wise. Phenolics are the lowest 
price of all resins per pound. Table 
XIV compares prices of several plastic 
materials both on a weight and volume 
basis 

Other factors to consider when es 
timating the costs are the cycle time 
and tooling costs. Special colors need 
not be more expensive than standard 
shades if volume is such that orders 


can be made in large quantities 


side of the sheet. With parts having _ ing, called plug-assist forming, offers 
relatively shallow draws, this method another means of extending the range 
gives good results. However, with deep of the vacuum forming process. A con 
draws or parts having small radii, cor ventional straight forming, or combina 
ners and bottoms are thinned tion male-female mold is used. The 

Drape forming, Fig. 21 (B), differs plug, which is roughly the shape of the 
from straight vacuum forming in that’ cavity, forces the softened sheet down 
the sheet is held in a frame above a_ and prestretches it somewhat as in 
male mold. After it has been softened drape forming. The sheet is removed 
the sheet is stretched down over the by vacuum as soon as the plug bottoms, 
mold. This results in more uniform and is stretched further to reproduce 
wall thicknesses and makes possible the mold surface detail. Advantage 
deeper draws than are practical with Parts too deep for either vacuum or 
straight vacuum forming drape forming can be produced with 

4 combination and modification of relatively little thinning. Prime disad 


both straight vacuum and drape form vantage is added equipment necessary 





Table XIV — Typical Prices of Molding Compounds 


based on latest data 1 are intended mparison pur 
ed a range of pr fepending ur supplier dificat 


rs and additives 


Density Price 
Ib Ib /cu. in $/cu. in 


se Acetate 


se Acetate Butyrate 
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Plastic Springs 


Methods of manufacture developed at the National Bureau of Standards 
for helical compression springs designed to operate at 135 F; torsional 
elastic properties of resins and effect of glass reinforcement; performance 


of springs made from an epoxy-glass material. 


FRANK W. REINHART and SANFORD B. NEWMAN 


National Bureau of Standards 


SPRINGS ARE USUALLY made of metal, but some plastic 
materials can be used to advantage for special purposes 


They are non-magnetic, have low electrical and therm 


conductivity, and have high resistance to corrosion he 
strength-to-weight ratio i ften higher than for 
springs, ind th | ] 
rials offers dec 


While pl istic 


inv of the usua hapes, the work done with plast 


| spring pes, 
springs at the National Bureau of Standards deals with 
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kor i spe if 
needed that 
methods, and usef 
1351 [he spring t 10 la tl in dia ymplet 
3 in. long, and suppor | of 25 lb. a eflec f the tubing 
0.25 to 0.50 incl el f tl d, it | The 


produce approxi f ku nerg he desired diameter, and tl 
hold 


Forming Methods 


Several spring ( mat ired by turning tubes of 


polystyrene, cellulo d et-filled phenolic on 
, : li | springs t 

1 screw cutting ut through th Finally, the 7” wert 

= f 4] : 7 Whik length Some batches of the 


wall until only he | remaine¢ 


fused with the resins used in 


it produced spring s technique was not a mass produ 
tion method In addition, t final dimensions of the vas prevented by first heating 

> hy r until heval 
spirals were influenced by residual stresses in the tubes - hr, or until it bega 


Springs ilso were mad vy Wrapping resin-soaked glass 
rlass fiber rovings around mandrels and curing Spring Properties of Resins 


fiber braid or g 
the resin in place. However ethod appeared te have 
limited usefulness Io select the most promising 


The most successful procedure, see Figs. 1A, B, C, was modulus was measured on specimen 
found to be the polymerization of a resin composition in a 1. rod, using an active rod length of 


} 


tube of vinyl-chloride vinyl-acetate copolymer. Lengths Tig. 2. Static load tests were made 


of glass rovings were formed into a loose, untwisted yarn, 73 F), at 173 F in a circulating ai 
and doubled to form a U-shaped bundk This bundle was box; +0 F. 
placed in a trough partly filled with liquid resin and im Each specimen was prepared u 


| 
mersed until it was thoroughly soaked \ steel wire was agents, and polymerizing conditions 


threaded through a length of vinyl tubing with an inside resin suppliers Curing time for 
5 hr at 135 ] 


diameter of 4 or ll thickness of 4 inch from 3 hr at 167 F to 1 


f 


1S4 





Fig. 1 First stage of plastic spring manufacture (A) con 
sists of soaking the glass fiber rope in the plastic solution 
A piece of piano wire tied to one end of the glass fiber rope 
is run through a section of plastic tubing at left. (B)—The 
plastic soaked glass fiber rope is next drawn into vinyl tub 
ing of about 1/4 or 3/16 in. ID, and a 1/8 in. wall thickness 
As the rope is drawn up into the tubing, the excess plastic 
solution is squeezed off. Wire is then removed and the tube 
ends sealed off. (C)—Sealed tubing is next wound around 
a mandrel to form a spring. Entire assembly is placed in an 
oven for curing, with time and temperature determined by 
the type of plastic used. After the curing period, the tubing 
is removed from the spring. The most promising resins used 


were epoxides and polyesters 


Fig 2 Test stand used r measuring torsional 


modulus of cured plastic d tor springs 


Leneth of rod is about 14 


Fig. (1C) 


fable I—Torsional Modulus of Plastic Rod Specimens 





Modulus 1000 psi 
at temperatures of 
NBS 
Composition No 73 ° . 40 F 


Epoxy 


NBS t 





referred to in te Effect of Glass Reinforcement 


One of tl 





Nonreinforced rods had a modulus of about 


With five double rovings of glass (600 ends 


it 300 F. 
250,000 psi 
the modulus of a helical spring showed a four-fold increas« 
including Wahl correction factor 


to 1.0 x 10 psi 


Properties of Experimental Springs 


deflection is 0 in 


showing that a high 


Under a 25 Ib load the ivcrage 


vith a standard deviation of 0.05 in., 


degree of uniformity in static properties is possible 
solid lengths and 


135 F. The 


recoverable 


Springs were 
held for a 
required to compress them, 
before and after storage at elevated temperature 1s given 
in Table II] lest results on No. 10, an 
(composition 23), showed that the 
free length, 1 in 


compressed to their 
of 13 davs at 


and the 


minimum force 


energy 
Cpoxy Tesin 
lo id TC 

OD 
solid 


energy deca' 


space and 


quirements initially set up (3 in 
5 in.-lb energy) could be met after being held at 
length for 13 davs at 135 I Since the 
curve of a helical spring is exponential, the greatest loss 
After 
1 residual energy of over 30 per cent would appeat possible 
found that 
recoverabk 


his 


tests on 


of energy occurs during the first few days 30 davs 


Upon retesting glass-epoxy springs, it was 
test 
than the first, 


resulted in highet 
lable IV. 
torsion 

120 per cent of the 
Preloading the 


epoxide spring during storage, or within thirty days 


the second invariably 


energy is shown in “work 


tempering” was substantiated by 
reinforced plastic rods \s much 
original available energy is obtained 
befor« 
use, would make it possible to utilize this property 


Glass roving reinforcement increased the potential 
energy capacity of the springs, but it did not increase the 
proportion of energy recovered after being held in the 


State at 
elevated temperature is a function of 


compressec clevated temperature Creep at 
the deformation or 
stress rather than the applied force 

Glass roving was introduced so that torsion of the rod 
vould produce stress in the glass by braiding o1 producing 
knots in the glass fiber. Although this caused local varia 
tions and irregularities in the spring density, the gain 


energy recovery more than compensated for any loss 


the maximum spring strength \ 7 per cent increase 
ittributable to 
There 
omparable improvement in spring properties a 


rovings 


energy recovery appeared to be 


change in the form of the glass roving 
of varving the finish on the 
Both springs and rods showed little variation from en 


to end in glass-resin content. Springs with a uniform 


ind selected composition can be easily produced. Exam 
nation of the cross section of the finished springs shows 
concentration of glass reinforcing toward the 


his 


tubing to an 


Inner pen 
hrst 


when 


minimized by 
twist 


section can be 


filled 


Wrapping it around 


phery of the 


subjecting the opposing 


the mandrel before curing 
Properties ot plastic springs can be varied wideh lor 


example, stifter and probably more brittle springs result 
when the numbe1 


rlass content is mcreased The of coils 


g 
per unit length may be decreased when using tubing of 
greater wall thickness, and dimensions may be varied as 
Where the 


range is limited, other resins such as the polyesters may 
substituted 


required by other applications temperature 


be economically 
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Table I Modulus of Plastic Materials 


Torsional 





Modulus 1000 ps 
at temperatures ol 


Material 


86 F 122 158 F 


Polystyrene 

Cellulose Acetate 

Cellulose Acetate Butyrate 
Polymethy! Methacrylate 
Phenolic-wood Floor 





Note Data from Sharpe and Maxwell ‘‘Torsional Properti« 
of Plastics,” MODERN PLASTICS, Dec. 1955, p. 137 


Table I1l—Energy Recovery of Some Plastic Springs 





After 13 days 
NBS Initial at 135 F 
Spring Force, Energy, Force, Energy, 
Number Ib in.-lb Ib in.-Ib 


Energy 
Available, 


pe r cent 





In.-lb available in load 


solid length for a minimum of 13 days at 135 F 


static measurements after being 


compressed t 


Table [V—Results of “Work Tempering” 


Epoxy-Glass Springs 





After Energy 
Avail 
able 

per cent 


Period 

Between Initial 13 days 
Test 1 and Energy, at 135 F 
Test 2, days in.-Ib in.-Ib 


NBS 
Spring Test 
Number 





EDITOR'S NOTI 
Annual 
authors acknowledge assistance in this project from Thomas I 
Bartlett, R. G and Thomas B 
Blevins, of the Army Ordnance Corps, and Murray C. Slone, 
Desmond A. George, Leon Horn, George G. Richey, Catherine 
B. Simpson, and George S. Saines, of the National Bureau of 
Standards. 


Based on a paper presented at the 1956 


Meeting of The Society of the Plastics Industry. The 


Thresher, Joseph Messineo, 


Product Engineering June, 1956 





Corrosion Resistance 


of Titanium 


ANDREW N. 


Mallory-Sharon Tit 


ESHMAN 


anium Corpo. atior Niles, Ohio 


Resistance to galvanic, marine, and chemical attack; comparison 
with stainless and aluminum for a wide range of chemicals. 


1 
titanium alloy 


IN MANY API 
entially 
terial. In airframe and jet ommercially 
ipplications, titanium’s lightn lal 
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Environmental Effects 


TAPERED DIFFUSER 


replaced cast iron which failed every three 


made of titaniun 
Titanium diffuser is still in serv 
hydrochlori 
steam Note cor 
rosion on cast iron flange. ( 


Du Pont de 


months 
ice after 1} years exposure 
acid and high velocity 
ourtesy E. I 
Nemours & Cx Inc 


Resistance to Chemicals 








Advantages of 


Titanium for Industrial A pplications 


Strength and lightness: In vield strength and ultimate strength, som« 


many alloy and stainless 
On a strength 
to-weight basis, titanium alloys are superior to 18-8 stainless steel 


up to 900 |} 


titanium alloys are equal or superior to 
steels, while weighing only 56 per cent as much 


, and to aluminum alloys above 250 | 


High temperature performance: ‘litanium alloys are satisfa 
continuous service operating temperatures up to 500 | 


brief periods up to 2000 | Other light metals 


rapidly above 250 I 
Corrosion resistance: ‘litanium exhibits excellent resistance to 
rosion; is immune to salt water, marine itmospheres, and t 
acids, alkalis and other chemicals 
litanium has 


Erosion resistance: exceptional resistance to erosi¢ 


cavitation and impingement attack 














Ni 
| 


PITANIUM 


M 


FORGED FEMORAL PROTHESIS of 
titanium for implanting in the hip joint t 
fix a fracture 


T'able I—Galvanic Series of 


: Titanium plates and screw 
Common Metals I c screws 
tor surgical implants have also been pro 


duced. In addition to superior corrosior 


resistance and lightness titanium seems 


more compatible with tissues and bones 





EDITOR'S NOTI A literature survey of 
“Titanium Bolts and Fasteners” appeared 
in the Product Desien Handbook Issue for 
1956 page G-12 


the results 


of tests to compare properties of titanium 


Included are 


with those of steel, stainless steel, and 


aluminum. Effects of cold working on ti 


i tanium are described and design recom 


mendations cover selections of ailoy for 


corrosion § resistance, weight saving and 


fatigue 
discussion of the 
Bolts, by 


Lneines 


A more detailed 
Titanium 


Product 


“Strength of 
Viglione, 


Joseph 
April 





ring 





1955 page 29, covers ultimate tensile 


strength, strength and ductility 
the 
Strength of Titanium Spotwelded Joints, 
July 


set up to 


fatigue 


An earlier study by same author, 


1954 page 193, described a program 


establish design recommenda 


tions for the selection of material for 


spotweld application 
Forgings,” by E. A. Fentz 


129, 


Titanium 
laff, Dec. 1954 page 
working 


covers the close 


arrangement required between 
designer, supplier of titanium ingot and 
forge operator to select the most suitabl 


material and process for the end use 


Eng 





Table Il — Resistance to Chemicals 


Data from Pigments Dept., E. I. du Pont de Nemours & Co., Wilmington, Del 
Rating Degree of Attack, in. per yr 


Less than 0.005 in 
Be. ween 0.005 and 0.050 ir 


More than 0.050 ir 








CORROSIVE MEDIA CORROSION RATING CORROSIVE MEDIA CORROSION RATING 
Concen 18-8 18-8 
tration Temp Tita Stain Alumi 


Percent deg F nium less num 


B.P. 246 


c 
A Rapid 
A B 
Rapid Rapid - Nitric Paranitr 
A Oxalic Acid 
> Phosphoric Acid 


co >>>>>>> 


A Cc 
A B 
A B 


Photographic en 
Sea Water, Kure 
Sodium Chloride 


Sodium Hypox 
Sodium Sulfide 
Silver Bromide, 
in a gel 
Silver Bromide 
rodide 
Stannic Chloride 
Stearic Acid 
Sulfur, molten 
104-122 Sulfur plus Water 
Boiling . ; Sulfur Dioxide, wat« 
Boiling 
Room 


ated 


oa 
1D 


Sulfuric 


Sulfuric Acid 
FeS, & T 
Sulfur 
0 v0 
Sulfur 
48 
Sulfur 


AAAAAARADA 


83 
Sulfur 
Boiling ; 0.05--1.00 
Boiling - Sulfurous Acid 
Room Cc , Tannic Acid 
Room Tartaric Acid 
Boiling ; Trichloroethylene 
. +1 H:O 

Trichloroethylene 

ized) +1 H.O 








¢ Suggested procedure for determination of a numerical surface finish 


= 
a 


[WO INSTRUMENTS set up to measure 
surface finish inside tubes are the Brush 
Surfindicator (left) and Micrometrical’s 


Profilometer. Note that the tubes being 
measured are carried on motor driven 


rubber covered wheels 


How to 


as a structural product rating 


STEEL TUBING is generally regarded 


In recent years, however, large amounts of steel tubing mentation 
ire being used for hydraulic cylinders and surface rough the standard 
ness on the interior of tubing has become of increasing which 
imp tance not pe 
Measurement and evaluation of surface roughi« for any gi\ 
been under continuing study bi ommiuttee of tl Memb of a subcommittee of the AISI presenta 
American Standards Association for the last twenty veat tives of ASA B-46 committee and of the National Burea 
The last edition of the American Standard on designation if Standards, working closely with representatives of mea 


} 


ft surface quality recommends a method of numerical uring imstrument nanufacturelr ind tubing msume! 
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rating of the inner surfaces of cold worked tubing . . 





SUGGESTED PROCEDURE 
for Making Microinch Readings on Interior Surfaces of Cold Worked Tubing 


(Not Polished or Ground), 4 in. ID and larger 





Section 1. Measurements on tubing with ig the mean po 
longitudinal or no predominate lay should 
| the inside surface 
to anv tabricatio 


} 


tube axis isuremen O bing with eviaho 

ircumferential lav shoul linal rt in various parts of 
} iexperien C 

Section 1—A Measure ould be mad t a variation of abo 


} ; 


O rom en Del nt is normal 


Section 1—B Measurements should be mad Section 2. Instruments should mex 
uur positions approximatels leg fications given in ASA Standar 


ver a compicte circumference 
7 


, 
should otherwise overt ip 


Section 3. Mechanical tracin 


Section -C lhe length of trace should be nd tracing is used, the 


i I \ Section 4.5 of ASA ld not vary by more than 


Standard B46., lat revisi O rom that required to give 


thar OU in. long itott Lhe 0.030 in. roughn 


off «J 


should be use 
Section 1—D A 

measuremen ould b spaced not Section 4. Microinch de 

long the longitudinal to roughness of areas that 


1 defect, injurious or otherwi 
] ? 
scams, Silvers, pits, laps, 
Section 1—E The numerical r d ( rdinarv vi inspect 


the anthmetical average microinch of al with applicable specificat 


readings taken. Each reading to be aver toms and have no relation 











inish Inside Tubes =" 


lve drat I ( nded method 
uring interior finish is suggest rocedure¢ 
| 
strict requiremet t r and lo 


dividual rea 


obtain finish 1 surcl n the center of a piece of 
this size vonsequently, if g tube is cut into smaller 
lengths during the f fabrication, finish measur 
ments taken near th nd riginal length wil 
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Cut-off tool 


Stock size 


FIG. 1—Machining of contours usually per- 
formed by cross-feeding a forming tool. Tol- 
erance on diameters depends on initial ac 
curacy of tool ground to correct dimensions 
and subsequent wear on tool. Tolerance of 
+ 0.001 in. on diameters can be held—al- 
though should not be specified unless neces 
sary. Closer tolerance of + 0.0005 in. pos- 
sible but requires more frequent inspection 
of parts by operator and grinding of tools 
Note that sharp edges deburred automati 


cally by contour tool 


Hardened disk 


\ 


Sow biade 





(A) 


and returns to saw position. Saw 
from cutting too deeply by disks. 


should so specify. 


Designing Screw Machine Parts 


EARL A. THEROUX, Machining Department Superintendent, Greist Manufacturing Compa 


Accurate 
length 


Collet (open) 











Facing tool 


FIG. 2—Tolerance on over-all length of 

0.004 easily obtained when using stop t 
govern cut-off length. Closer tolerance of 
+ 0.001 possible by facing-off stock during 
cut-off. If using forming tool described in 
Fig. 1 then same tool faces off front of stock 





~~? 





/ 


Burrs in slot 
acceptable (B) 


(B) 


FIG. 5—(A)—Deburring back end of piece FIG. 6—Sharp corners usually require two 
(usually avoided because may need secondary cutting tools, the first with rounded corner 
operation) performed by slotting attachment (A) for rough deep cut followed by sharp 
described in Fig. 4 and two disks on each side correred tool (B) for finishing cut. This 
of saw. Radial arm picks up part after cut-off avoids sharp corner on tool (A) from chip 
deburrs ping or wearing quickly but increases set-up 
nipple left on by cut-off and is prevented and machining time. Deep undercut to a 
(B) If curate dimensions (C) also requires roughing 
burrs need not be removed then drawing tool followed by finishing tool. Very little 


machining time lost if finishing tool is 
mounted in reverse on opposite side to 
operate just behind roughing tool 
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Specifying loose tolerances or omitting operations such as burr removal in beliet 
that cost of part is greatly decreased, often leads to substandard products. Quite 
often, closer tolerances or extra operations only add to the set-up time, which is 
negligible for long runs. 

Data are based on performance that can be expected from well-maintained 
equipment using a free-machining metal such as listed in Table I. 
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- Danial nar ~ | | L.-J 
FIG. 3—Close concentricity between di Hagia! arm moves naw Slortin 
wh on nN f0 DIC S/o g 
ameters obtained by proper positioning COUR GRE ro a 
“< Ip screw position 
of tools (spot drill, drill, reamer) in 
initial set-up lypical minimum toler 
ances: 0.002 TIR (total indicator reading) 
between machined diameters: 0.006 TIR , 
between stock size and machined d FIG. 4—Slotting not a problem with machines having slotting 
anc aC cc agiam 
eters: + 0.0005 on reamed hol Cl attachment containing radial arm and saw Arm swings down 
: , on came. wes hoser 
tolerance on reamed hol r picks up part during cut-off, and returns to slotting positior 
d ( é ( oles equires at 
curate grinding of reamer p! f. ; Next piece machined during slotting of first piece. Slots have 
« el é ) 7US requer 
finished part slight curvature at bottom because of curvature of saw blade 
i ul « is 


Flat bottom requires special setup 
1 I 


Table I—Recommended Screw Machine Stock 





Die head 


Thread rolling too 
one on each side) 


FIG. 7—External threads “rolled” on with 
tool resembling knurling tool, or cut with 
die head. Avoid specifying threads up to 
shoulder—leave unthreaded portion of at 
least twice the pitch of thread. Undercut 


if mating part must thread to shoulder 





1.000 40.003 


FIG. 8—Kuurling specifications should be 





approximate Diameter atter knurling is 
larger than before knurling therefore spe 
cify either as shown in (A) or in (B) 
Tolerance after knurling can generally be 
28-30 TPI Male diamond knur/ held to + 0.002 inches. For more details 
Straight knurl 45 deg helex see “How to Specify Precision Knourls, 
Blank d10.-0.750 
Opprox 


(A) 





by George Barrow, Product Engineering 
May 1952 page 142 
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SPRAYING A DEEP WELL PUMP ROD wit 1 facing self-fluxing alloy 
ium-boron with superior fusing characteristics and wide range of controllable 


corrosion resistant, abrasion protective 


plasticity. De 
coating 


posit will be fused to provide a hard, dense 


Developments in 


Sprayed Metal Coatings 


Advances in the design of powder spray guns now permit economical! spray- 


ing of metal alloys and ceramic materials. Comparison of guns, discussion 


of fusing and properties of alloys sprayed by the new equipment. 


HERBERT S. INGHAM 


Vice President, Engineering 
Inc 


Metallizing Engineering Co., 


Spraved metal coatings have been in extensive use fot 

) 
ver a quarter of a century. Originally sprayed meta 
air and maintenance of machines 


was used primarily for re] 


but for many yea! now new equipment manufacturer 
have taken advantage of the special proy 


metal and have idopted metal spraying as a manufacturing 
variety of machine 


rties of sprayed 


technique. In the past ten vears the 
| | 
element applications has grown, largely due to the develop 
ment of new metallizing equipment and new metallizing 
illoys. Molybdenum base al 


providing a new method of bond 


llovs, for instance, have greath 


ind pr 
t 


ompressed 


simplified the process b 
ing sprayed metal to base metal, thus eliminating the 
complicated preparation techniques that had _previoush 
been required. Molybdenum base alloys are also proving 

New 


to be excellent journal materials for use in bearings 


developments in powdered metal spraying equipment and 
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4" minimum 


Compressed air 
/O° moximum 


Oxy Acetylene i Sprayed meta: 
or Oxy Propane : 
gas 
Wire | : Aspirating ga 

Wire and gas ° , fuel gases 

nozzle 

go 

Air cao ” Choracteristic luminous 

coe j white cone of balanced wy 

Oxy-Acetylene flame Prepored 
base material 


Prepored base moter 
Fig. 1—Standard wire gun in which wire is drawn forward into Fig. 2—New powder gun melts and projects coating 


the gas flame, melted and carried to the work piece by the ex without the assistance or cooling effect of compress 


panding gases and an air envelope envelope 


Table I—Typical Properties of Wire Sprayed Coatings 





Consumption per h Deposited 
Sprayed Metal Covered per sq. ft Deposit Spe 
Dia. Wire per. hr. sq. ft per Efficiency gravit 
Acetylene Oxygen Metal 0.010 in. thick 0.010 in in per cent 
ft cu. ft. Ibs in Ibs 


Aluminun 17 6 130 
Aluminum, High S 
Babbitt, High T 

Brass, Yellow 

Bronze, Al 

Bronze, 

Bronze, 

Bronze, 

Bronze, To 

Copper 

Lead 

Monel 

Nickel 

Molybdenun 

Stainless Steel 18 8 

S ainless Steel, High Chr 
Steel 0.10C 

Steel 0.25C 

Steel 0.80C 

Tin 


Zinc 





pressed lir in addition t xvgen and gas. The I 1 spraving enc 

can spray any material that can be drawn into a wire 01 icing materials are expensive 
rod. Some tvpi metals, their coating properti« mn urther advantage that no compr 
spray speeds are shown in Tables I and II mly oxygen and acetylene or 
Unfortunately many of the very hard materials cannot depending upon the material te 


be drawn into a wire. Such materials have sometimes been 1 schematic cross-section of th 


{) { og t T ™) ] T OT 5 CI i) orl 
bonded together in powder form in a plastic binder to form Table 1l—Rockwell Hardness of Wire Sprayed 
1 wire which can be fed rough the gun. Powder g Metal Coatings 





have sometimes been used to pray these hard mater 
Metal Coating Hardness 


n powdered form. However, powder guns in the past have 


had fairly low spraving speeds and wasted a aati | 


Steel 0.10C B-88 to B-90 

Steel 0.25C B-95 to B-97 

A new powder gun has been developed which will spray Steel 0.80C C-38 to C-40 

extremely hard metal the boron-silicon nickel Stainless Steel C-34 to C-36 
Hi-chrome 

luminum Bronz« B-80 to B-82 

Molybdenum C-37 to C-39 


percentage of the metal being spraved 


base alloys, 1 als mic materials such as alumina 
md zirconia is new gun sprays these materials with 


deposit efhciencies well above 90 pel cent his high 
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Table I1l—Self Fluxing Alloys 


: : =o ' 
A hard-facing matcrial rom ickel, boron } 


a 

silicon type, conforming t 5. This mate 
rial has a hardness after ing 4 and must b 
finished by grinding Wear orrosion resistan 
excellent Fusing of itings 

difficult use of high fluidit 

Vhis alloy i 


to base metal 


Principal Uses: Wh 
corrosion resistan 


7 
] 


alloy has excellent we 





Table IV—Oxidation-Resistant Alloys 


Principal Uses 











ALLOYS 


M ite Tl il 
gun ma\ divid 


l. Self-fluxing 
( x d 


emium staink 
cram 


pecially pr 


istant thermal 


In Group | the ter lt-Aluxing used to descr 


illoys to which fluxing agents ve be Idec Phe 


fluxing element om niv used with ni se allovs are 


boron and silicon boro-silicate which results from 
the fusing operatic li xides of iron, nick¢ ind 
metal 
particles to ea I | to the base Che amount of 


boron and silicon 


chromium and proi wetting and fusing of the 


1] ' lled 
carefully controlled in these powder gun when usi 
g 


1 criti i vders and h i fuel 
extent on the boron-sili lov tf thi 


illovs since their phy va lhe coatings a 
5s O obtained with the wire process 

range in hardness from 30 t 65. The ceramics. ‘These have always 

oxidatio They een the 1 ifiicult te yay due to their high 

have a very low coefficient of friction and resist wear l pe d t conductivit When 

ibrasion to a much greater extent than most 


of equal o1 greater har Ine brief descript 
> | 


excellent resistance to corros it 


ompressed uir have peen 
' I ooling effect of the air ha 
of these alloys is included it le Ill redu I efiiciency with a resulting 
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gun sprays Properties of Ceramic Sprays 
efhiciency du 








the compressed ait alto 


Alumina Zirconia 
posit eficiencies above 90 
n when spraving the high melting 
al Melting Point 
— Bulk Density (g/cc 
Porosity (per cent 


4600 F 


5.2 ft 5.3 
materials available at the present 


zirconia base powder. Information Thermal Expansion 
ils is given in Table V. Zirconia per F, x 10-6 


Thermal Conductivity * 
highest heat insulating value, while a 


BTU /hr /ft?/in. /F 
though somewhat less effective a Deposition 


] 


heat ind possess greater strength 010 thick 
however, have very high thermal Color Tan-Brown 


red with other materials such 








* On this same scale Staink read 185 and 
} ~ “el 320 
ed in thicknesses from Carbon Steel 32 


Alumina type has excellent hardnes nd resistance to many 
m their intended use types of abrasion. Particle Hardness is 9.0 on the Moh scale 
Zirconia type is softer than alumi: 

rasion at temperatures up t lating properties. Particle h 
ermets have 


thermal shock and are 1a but has superior heat ins 
t rdne ¢ n the Moh scale 
been developed in an 


! 


xpansion coefhcient of heat-resistant 


k in this field will no doubt result 


ful coating material 


ted in Group 1 above are usually 


ng, although for many uses fusing _ pulling awa 
ess is carried out by first clean ings may be 
urface to be coated, such as by grit coating is nev 
then pt heated to 200-300 F. with not run his 
Spray metal is applied and built _ terial which 


The coating is then heated 


I’. to fuse the coating in EDITOR’S NOTE: Spray 
strength of the bond to methods of applying protective metal « 


metallizir 1s one ot several 
atings on base materials 
’ I ‘Zinc Coatings for Protecting Steel,’ by Ernest W. Horvick 
osity mn many corrosion 


in 
Product Engineering, December 


, 1955 page 158 covered hot-dip 
ity \ 0 t 

ma € an importan electroplating and 
well as metallizing and discussed the 


l 
not essential a simplified of zinc as a coating material 


and continuous galvanizing sherardizing as 


electrochemical advantages 


\ izing f d ther « f ’ ! , 
mav be used. In this process acuum metallizing received furthe ge il The Future 
to 450 d tH of Vacuum Coatings,” by J. G. Seiter, p Cil2 of the Product 

) st ae ’ : 1 yw) l y 
> Ss = nang Design Handbook Issue for 195¢ The basic process is described 
] 
ipplied, the part heated to and examples given of different coatings in varied applications 


Left—Steam turbine shaft is sprayed with Monel from a wire 


coating lowers costs and has more uniform 
gun to resist corrosion. Right 


preheated in gas flame and automaticall 
past spray from a wire gun 


coating. Valves are 
’ 


Sprayed aluminum on head 


ver 
of automotive valve doubles its life. Previously dipped, sprayed 


while rotating 
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an Cooling 


—Influence of Altitude 


How variations in air density and temperature affect heat transfer in cooling systems 


at altitudes from sea level to 15,000 ft; increasing air volume flow by higher shaft 


speed or larger fan; effect of power-line frequency variation on cooling-fan opera- 


tion; summary of factors influencing niotor hp and fan performance. 


J. CONSTANT van RIJN Chief Engineer, Rotron Mfg. C 


} 
l'LUSHING AMBIENT AIR through equipment enclosures 1s 


the simplest and most commonly used method of cooling 
If the required amount of cooling air is determined for 
sea-level operation, fan or blower performance normally 
must be increased for operation at lower barometric pres 
of higher altitudes 
iltitude 
fully evaluated, 
required fan-motor hp may be 
ill factors 


Cooling efficiency is primarily 


sures When equipment is to be used 


it varving 


cooling requirements must be care 
iltitudes of 10.000 to 15.000 ft 


is high as 50 that 


since fol 
times 
it sea level when ire considered 
dependent on au 
related by the 


ind air temperature which are 


basic thermodynamic equation 

Q WATC 
imount of transferred, W is the 
mass (weight) of air flow, AT is the temperature difference 


where O is the heat 
x 

between the surface being cooled and the cooling air, and 

in altitude 

affects efficiency of the cooling process because of variations 


Cp is specific heat of the cooling air. A change 


One change may com 


be additive in 


in air density and air temperature. 


pensate for the other, or they their 
effects 
I'he cooling process may be analyzed by considering the 


Heat is 
passed from components in the enclosure to cooling ait 


may 


equipment enclosure to be a heat exchanger 


flushed through. The driving force in the heat exchange 


process is the temperature difference between cooling ait 
ind component surfaces; this is called the “available tem 
perature difference 
box filled with 


In a ymmponents like vacuum tubes, 


transformers, or resistors, conditions of heat transfer are 
more complex than in a geometrically simple heat ex- 
changer. A mathematical evaluation based on a simple 


heat exchanger provides valuable preliminary fan perform 


198 


ince ind data 


only, and should pr 


performance measurements 


Effect of Density Change 


’ 
If temperature of ooling air entering an 


mstant with increasing altitude, such as encountered in 
i heated 


high-altitude 
efhiciency rei constant for 


eat-exchange 


i l'o man 
iltitudes a ¢ 





Relotive fan hp foro 
given altitude to - 


(B) Move constant weight 
of air 

(C) Maintoin constont shoft 
speed of altitude and at 
seo level 


Change from Seo Level, per cent 


Relotive oir 
volume for 
constont weight 


4 : -_—. =. = 
Altitude, ft in Thousands 


Fig. 1—Variation in air density, in volume per unit weight of 
air, and in required fan hp, for air at 20 C from sea level to 
14,000 ft altitude. Lettered curves show how (A) volume of a 
constant weight of air increases with altitude; (B) fan-hp re- 
quired to move a constant weight of air increases with a given 
altitude; and (C) required fan-hp further increases if fan is 
operated both at a given altitude and at sea level and fan shaft 
speed remains constant 
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the enclosur 
density decr« 
ror to 


volume of air fl 


r comp 


difference 


: 
required chang 


with 


of air fl 
exchang 
exchanger 
it a ley 
iltitude 


Curve 


F) 
exchange 


vhether th 


le, W 
mperature 
empcerature 
iture rt ce 


f ooling 


determin 


7 1000 


Air Velocity, fpm 


Fig. 2—Relation between duct diameter and air velocity f 
laminar and turbulent flow. Laminar flow usually occurs in a 
finely divided duct with relatively low rate of air flow. Turbu 


lent flow usually is found in open ducts at higher air velocities 














Mo 
ee me oe oe Of outa 
= om we A 70% femper 
al Dette 4 2 NACA 

> 


Thousands 


Fig. 3—Required change in heat-exchanger surface temperature 
T's with altitude for constant cooling efficiency at a constant vol 
ume of outside cooling-air flow Bottom dashed curve indicates 
maximum outdoor temperature according to NACA Report N 

I'N-1200. Black curves indicate laminar flow conditions whil« 
red curves indicate turbulent flow. Curves are derived from 
equations described in text. Most efficient cooling-system design 
1s obtained only if surtace temperature remains constant over 
altitude range; for turbulent flow a surface temperature of 100 ¢ 
is efficient, while for laminar flow temperature of 200 C is best 
When surface temperature increases with altitude, cooling efh 
ciency decreases; when surface temperature decreases, over-co 


ing occurs and fan is over-powered 





pendent 

moved, at 

changer in thi 

or a criti il componc 
This critical temper 


ibout 100 C 
laminar flow 


level 


volume of cool 

of the equipm 

ume can be in 
First, for a ¢ 

speed increases 

large blowers « 

using a 

inducti 

ing the number 

increments. For 

is 1140 rpm, 4-] 

is maximum obtain 
Che second method 

fan size For a fi 

increases im | 

lor example 
+7 times t 


Increase in volume flow 


also affects hp requirements. 
Ihe load on the fan shaft i proportional to the prod 


of volume and pt ir ra fixe 
Sure Increases 
is Of constant 


the cube of volume r the | in volume 


shaft hp must therefore be 


de CTeases 


in the 
3 when density 

sure and hp change in 

proportion refor or a 10,000 ft altitude, 


required hp in 2.12 times instead of 


direct 


3.1 times requir 
ot 
If thi 

iltituct 


usu il 


shown Im Curve 


t 


if the hig 


in shaft 
That constant weight 


iir flow, fan iltitude and 
if brought bac} wn we 


igain 
er, weight of 
ir displaced a ’ is 1 ry r, and overcooling 


will exist 


When departing from sea-level air temperature and pres- 
sure conditions equi ncrease in fan performance i 


1S 


200 


Il} 
under lab 
1) maximum 


which the equipn 


Variation in power-line frequency 
performance. Assuming the fan is di 1 | 1 induct 
} } th 


l il 


e most desi 
t proportion 
nm Wil vary 


opel im110n 


dimensi 


Finally, equipment is often required to operate satisfac 
torily in cold unheated locations or outdoors, and under 


higher than standard barometric pressures. In t 
] ] ] ] 


tempcrat 
I} ’ 
100x1.4x 
he id 
The fa 


1 
ippii 





Table I—Summary of Factors Influencing Required Fan Motor Hp 


Data is for turbulent air flow and critical surface temperature of 150 C. If fan is 
to also be operated at —55 C all relative-hp factors should be multiplied by 1.3¢ 





Altitude Sea Level, 29.92 in. Hg 8,000 ft : 14,000 ft 
Ambient temperature ; 45C 45C 


Available temperaturs 
difference for 150 C surface 105 Cc 


Air density, Ib cu f 7 0 069 


Relative Air Flo\ 
By weight 


By volume 





back pressur« 


lative Shaft Hp 


60 cps 


50 to 60 cps 














it, blower motor powel 
ft hp. Air density at 24 (¢ 
ft. The volume deliver 


1.0741 or +] 


iailable te 
ind under tl 
10—72 o1 
low must be ad xample th 
change in availabk When fa 
8x7.41 is equal to fan requirem 
delivered. At 10,000 ft changing efhicien 
in. Hg. These pressure back pressut 
sity of 0.044 Ib/cu ft different 
min corresponds to 
in induction motor 
less of load, and th 


287 cfm at all altitudes 


ng svstem varies as th 
I] have to be delivered If | 
W.C.; the blower must quired shaft hp 
287 cfm at 11.5 to us fan « 
Again, at 35 
ic 4( 
of 24 tim 


ver a pe wer-line fre 


responds to a shaft 
must therefore mov 


shaft speed. At 


tude 
due to altitud 
14,000 ft; u 
ised (for 2 baro peed aut 
ft. Motor hp must ther within thi 
0741) 2.56 or 3 
s the onginal 0.063 hp See also “Selecting Motors for Fans and Centrifugal Pumps, 
uivalent heat of the aer page 


for applications where torque varies with the square of speed 
| 


215, a nomogram relating motor torque, power and speed 


and power increases with the cube of spec« 





LIGHT ENOUGH (9 LB) TO HOLD 
BY HAND, the industrial version of 
Fairchild’s new high speed camera can 
take pictures at from 32 to 5000 pic 
tures per sec, black and white, or in 
full color without correction filters 
The wide speed range is possible with 
a series of motors which are quickly 
interchangeable. In the picture, left, 
the motor is directly above the opera 
tor’s right hand. The pictures-per 
second range for the four battery 
powered, 28 v d-c motors are: 32-200; 
100-1000: 300-3000: and 500-5000 


THE AIRBORNE VERSION OF THI 
CAMERA has a 100 ft film capacity, 
but Fairchild announces that a new 
thin base film which will be announced 
this fall will give it a 150 ft capacity 
All standard 16 mm film can be used 
and no special processing is necessary 
Not shown in this view is the right 
angle drive unit which gives the 
camera a range of from 32 to 200 
frames per sec, also with the aid of 
interchangeable motors 





High Speed Cameras Have Interchangeable Motors___ 


High speed, high quality pictures 100 and 150 ft, using day light loading 300-3000 pps d 500-5000 pps. By 
within a range of 5000 frames per spools ind a 400 ft film « ipacity cam switch control ie small batter 
sec are possible with the new Motion era is now being considered power unit Carri it is possible t 
Analysis Camer ade by the Fait Ihe industrial model | o get 4 difterent ( within each 


child Camera & strument Corp t fror ? to 5000 fram De! motor range. A 25 v, d-c portable, bat 
Svosset, N. ¥ Vhi mm camera ccording to the motor used r tery power supply unit 1s used. ‘The 
using rotating prism is been de motor setups are available, and can mera weighs 9 Ib. The lens pro 
signed for industrial 1 c y OJ be interchanged within a minute by a__ vided is 75 mm, f/1.9, but other lens 
erator, above ind for airborne u twist—lock and unlock. he speeds for from 13 to 152 

(with side cover removed, below the different motor 0 Camera cost: $1190 


Both models have film capacities of icture ver sec; LUI o 10 ‘he airborne model operates on the 
I | | I 


ire availabk 
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\ 


PEAT 


has a 
the 


| 
IOC 


id 


une power supply, al 


drive unit t eep 


It 


ngle 
hin THAN Ss} 


pel ¢ Dimen if 


lix44x4 in ind weight 1 


ost: $)325 
The 


ley 
cc 


the <¢ 
irt at ni 


in furnish 


motors 
ition im mini 


ha 


imera 
, 
7 
yerate at > 
tion, 10 g vibr 


10 5/ 


t-sided prisi 
vater-white 
l high 


Sion 


ha c 
low disper 
from ¢ 
speed color 
without th 
filters 
Fairchild 


with 


is free 


cration 


the 


sockets 


rw 


on 


pt ind oO 


through the cam 


Ihe camera has | 


yOCTION 


elled te 


gl iph the ¢ 


from a rocket pro] 


) mph with dece 


ot 


ling 60I 
In @€XCess 


vas SOO 


In 


film 


CI 
was moun 
it superson 


200 


mW 


iS 


' ] 
Vere necaed 


In Tri 
frames per 


, 
studies 
1! 


if 100 
human 
need speeds if 
Other : | 


automati 


1 
pic 


ing Of 


tool work analvsi 
] 


ind missile 


FE ngincering 


Product 


night 


Pint-Sized Gas Turbine tor | ight Plane Use — 


mecra 


gas turbine en 


Actually a midget, as 


gines go, Gen 


cCngimec Midlia 


than | 


boost« d 
onsumpfi 


ngeine 


while human muscul 


: 
§ 


> 


1000 gas turbine 


the 


np 


counting 


tinan 


Not 


250 Ib 


ELECTRIC’S NEW small, lightweight, better 
installed in Sikorsky’s S-58 helicopter 
lett of the 


long helicopters 


GENERAI 


soon to 


spe cial 


engine, be 
at tar weight engine is Dimensions are 


59 


reduction gearing the total 
16 in. dia; and in Not 
modified to a power plant for fixed wing aircraft 


limited to the engine can easily be 





TECHNICAL NEWS 


ee ee ee 


eee GR be Pee be pm 


STAINLESS STEEL ROCKET NOZZLE, left, melts under high propellent of gaseous hydrogen and oxygen is used, and the 
temperatures in combustion chamber, while the copper nozzle, length of the combustion chamber is reduced to the point at 
right, is unaffected. In the present series of tests, a premixed which performance begins to fall 





The Search for Rocket Engines 


Future rocket engines being tested in about the combustion pro 
the Acrodynamic Lab., of the Ohio their application to aircraft 
State University, show what happen under study are the condition 
when 304 stainless | was sed which different combination 
in the combustion chamb nd mixed propellants will produc« 
when copper was use if flames The models shown he 
Che point of fai inles just two of the burner and rocke 
teel unit was at th aust nozz gi} designs which have been 
inlet, the point of heat ructed and tested. Many mate 
transfer The h ransterred fro vel d, with < 
the hot gas to the wall c 1 me ) best results 


transmitted by the stain] The fuel and the oxidizer ar ed flame w 


ypper giving 


the coolant at a sufficient rate to main into the combustion chamber and the mixing 
tain the surface temperatur f the burned at a constant pressure which flashback 
stainless below its melting point, ‘Th may run from 200 to 1500 psi 
shows its poor thermal conductivity propellant, liquid or ga 
while copper, which can transfer heat fed into the combustion chamber in 
rapidly, prevented its surface tempera 1 number of individual streams that 
ture from re ching the melting point impinge upon each other, t iSSUI 
Ihe Rocket Research Lab. is the good mixing. No material will stand 
only one in this country where research up directly to the full flame tempera 
on steady-state high pressure flames is ture, which may run as high as 55 | 
in progress. Objectives of the studi Ihe wall must be cooled by 
which are sponsored by the Aeronauti f coolant such as water, ei 
cal Research Lab. of Wright Air De fuel or oxidizer before being burned 


velopment Center are t mol by forcing some of the fuel through 
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Automation for Short Run Production : 


Where the quantities involved are tens 
or hundreds 
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insertion cycl 


OPERATOR INSERTS printed circuit board into holding fixture. The 


takes less than } sec, and is actuated automatically when the board is pushed all the 


way into the holder. The card holder is the unit under operat left hand, and is 


adjusted for card size by unlocking the thumb screw at operé right hand. The 


locked in 


card holder is position by an electromagnetic dev 


THE COMPLETE INSERTION tool assembly is removed by releasing the locking 


lever. Another assembly is easily installed. The component magazine, not shown, is 


put in place by hooking it onto a clip at the bottom of the tool assembly. The crimper 
device is shown below the tool assembly and can be removed by turning the knurled 
knob at far left. Leads are trimmed to length in the machine 
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BY GOING TO AN EPOXY 


the process was the use of glass marbles, which strengthen the part while pre 


venting shrinkage 


RESIN MOLDING 
individual parts, estimated cost savings were 80 per cent 


Screws shown extruding into the mold are backed out when 
the resin has hardened, leaving cast threads 
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Precision Molding Technique With Epoxy Resins 
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One Microsecond Parallel Adder 


Adding two 53 binary-digit numbers 
in One microsecond is possible with a 
new parallel adder using one-megacvcl 
circuitry just developed at the National 
Bureau of Standards, Washington 25, 
4 
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THE GYRO-SERVO UNIT 
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THE NEWS IN PICTURES 
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ANOTHER NUCLEAR REACTOR in which the Atomic rials; it does not react readily with uranium; and it becomes 
Energy Commission is interested is the Organic Moderated only slightly radioactive. The compound also serves as a 
type, shown here in a schematic diagram. Instead of using good moderator and slows down the neutrons produced in 
liquid sodium, liquid metal, heavy water, or light water as a the fission process to help sustain the chain reaction. Prob- 
heat transfer agent, the new reactor uses a carbon-hydrogen lems not yet solved concern the deterioration of the organic 
compound such as diphenyl. Advantages of this material as liquid caused by the heat and radiation. In illustration, still 
a coolant: its high boiling temperature, thus eliminating any at right, purifies the diphenyl for re-use in the coolant sys 
high pressures; its negligible corrosion with standard mate tem. Designer is North American Aviation, Inc 


TWO AMPEX CORP. ENGINEERS inspect 
the company’s new device for recording and 
reproducing both the picture and sound of 
television programs on magnetic tape. The 
recorders will operate at only 15 in. per sec, 
and will give more than a full hour tele 
vision program on a single 14 in. reel of 2 in 
magnetic tape. Ampex claims a picture of 
better quality than kinescope techniques using 
photographic film. The ability to reproduce 
accurately all shades from black to white, 
is inherent in the system, and resolution of 
320 lines is said to be better than the capa 
bility of the average television receiver 
Economic advantages of the recorder are that 
programs can be recorded directly from the 
IV camera, from a TV receiver, television 
transmission iine, or trom microwave relay 
systems. It can be replayed immediately with 
no processing. The signal can be erased and 
the tap used again. Frequencies up to 
4,000,000 cps are recorded by magnetic head 
assembly rotating at a high speed. This head 
actually consists of 4 heads on a rotating 


drum, with one head always in contact 
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A MODEL OF A SEA PLANE HULI 
shows the spray pattern during a slow 
speed run at Convairs new 400 ft 
towing basin in San Diego, Calife 
Tests ate < 

model ftror 
a double 
is operated 
electr < mot 
drault 


pumps 


supplies t 
celeration 
ning the let 
and connected 
pimps, pulls 
turn drives ¢ 
Is capable 
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SUPERSONIC TRANSONIC AND 
SUBSONIC self-propelled test sections 
are moved about at the Southern Cali 
fornia Cooperative Wind Tunnel, re 
cently dedicated after a 5-year, $8 
million modernization program. Oper 
ated by the California Institute of 
Technology, the owner aircraft com 
panies are: Convair, Douglas, Lock 
heed, McDonnell, and North American 
Capacity of the tunnel is windstream 
of 1400 mph or Mach 1.8 velocity. So 


far a total of 25 aircraft and 


15 missiles 
have been tested here. In addition to 
being mobile, the test sections can be 
equalized to atmospheric pressure 
while the rest of the tunnel is left at 
some other pressure All test data 
is recorded, and a computing center 
located adjacent to the control room 
produces final data 


SELAGE BULKHEADS tor the 
vair F-102 A all-weather jet fighter 
now being forged as part of the 
S. Air Force heavy press prograr 


The fuselage forgings are interchange 


able, right with left half, thus requir 


| 
only one set of dies tor an etiective 


ings in initial tooliu outlay \ 
of eight par vw the F-102 A 
press forgings 


ne plane usec 
blocker forgings until heavy press 
forgings were available Cost of the 
dies to make the fuselage bulkheads 


was amortized machining savings 
over blocker-type forgings on the first 
few planes. The torgings are made 
for Convair by two of the companies 
engaged in the heavy press progran 


Wyman-Gordon Co., and Alcoa 
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More Manufacturing 
Training Needed 
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A MESSAGE TO AMERICAN INDUSTRY 


* SECOND OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


Are We Losing 
the Race with Russia? 


THERE is new confidence in the Kremlin. One 
key reason is expressed in a recent boast of 
Communist Party Secretary Khrushchev: **The 
capitalists always regard our people as 
being backward, but today we have more 
engineers and more supporting engineer- 
ing technical personnel than any capital- 
ist country.”” He promised that this lead 
would be widened and that communism would 
be victorious without war. 

This boast cannot be dismissed as communist 
propaganda. Admiral Lewis L. Strauss, chair- 
man of the U. S. Atomic Energy Commission, 
has warned: “In five years our lead in the 
training of scientists and engineers may be 
wiped out, and in ten years we could be 
hopelessly outstripped. Unless immediate 
steps are taken to correct it, a situation, 
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THOUSANDS 1946-1960 


100 T T ] 





| 

“ | | 

Al = 
RUSSIA 











1946 1948 195 


Source: Nicholas De W.tt, Soviet Professional Manpower; 
uS. Office of Education, McGraw-H.\i Dept of Economics 











already dangerous, within less than a dee- 
ade could become disastrous.” 

This second editorial in a series on the short- 
age of scientists and engineers is designed to 
explore as carefully as possible the facts and 
the implications of the new emphasis on techni- 
cal training in the Soviet Union. It draws 
heavily from the authoritative book Soviet Pro- 
fessional Manpower, prepared for the National 
Academy of Sciences and the National Research 
Council by Nicholas DeWitt of the Russian Re- 
search Center of Harvard and released recently 
by the National Science Foundation. 


Trend Is Against Us 


If the Soviet Union already has a lead in 
technical manpower, it is not very great. Both 
the United States and Russia now have around 
a million scientists and engineers. About a third 
of the Russian engineers were trained on in- 
ferior pre-1935 standards. Its the trend — 
shown in the chart — that is alarming. 

Over the last five years we have turned out 
only 142,000 engineers, compared to an esti- 
mated 216,000 in Russia. In 1955 our output 
was around 23,000 compared to their 63,000. 
Over the next five years our projected output is 
153,000, against at least 400,000 in Russia. 
There will be an additional 150,000 or more 
in the satellites and Red China. 

In Russia, 30°¢ of the college students are in 
engineering, compared to 8% here. Anothe1 
30° or more take degrees in natural sciences. 


Moreover, unlike ourselves, the Russians are 
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ploughing back a large proportion of their 
science graduates into teaching, which implies a 


rapid buildup in the future. 


Quality As Well As Quantity 


It would be foolhardy to assume that these 
new Russian graduates are inferior to ours in 
the quality of their technical training. They 
start out with much more intensive mathemati- 
cal and scientific preparation at the high school 
level. They study harder and longer in college, 
with more laboratory work and more practical 
training. Their courses and textbooks seem to be 
as thorough as ours. Even though the Russian 


get 


graduates may be overspecialized, they g 


results. 

These results have been striking. The Rus- 
sians developed both A-bombs and H-bombs 
faster than we expected, and it’s not certain 
that they had to rely much on espionage. They 
pushed ahead of us for a while in jet fighter 
design, and they showed up with a fleet of long- 
range bombers well ahead of schedule. They 
are crowding us on nuclear power, electronics 
and automation. There are grave fears that they 
have established a lead in the vital field of mili- 
tarv rockets. 

The goal of Soviet scientific manpower policy 
includes not only weapon supremacy but also 
leadership of the neutral and uncommitted 
areas of Asia, Africa and the Middle East. The 
Soviet leaders may be bluffing in their offers to 
export capital, but they are preparing to export 
Russian scientific and technical know-how in a 


big way. 


How They Do It 


The Russians are determined to win the race 
for scientific supremacy, and they do not count 
the cost. They pay their scientists and engi- 
neers salaries that seem fantastic when 
compared with other Soviet incomes. 

Senior professors, research scientists and top 
engineers are a major segment of the Russian 
elite. Their incomes are frequently six to ten 
times the average industrial wage. (In the U. S. 
six to ten times the average industrial wage 
would be $25,000 to $40,000 a year.) Housing 
and other privileges are correspondingly lavish. 
While preaching equality, the Soviets use capi- 
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talistic incentives far more boldly than we do. 
Indeed, practicing engineers and scientists have 
been complaining about the exalted status of 
professors and top research people, and salary 
scales are now being adjusted to give greater 
emphasis to practical results. 

The Russians are also generous in their 
aids to education. Tuition has just been made 
free at all levels. Undergraduates receive 200 to 
500 rubles a month and graduate students 800 
rubles (about equal to an industrial wage) to 
cover living expenses. The biggest stipends go 
to science and engineering students. College 
students are deferred from military service, and 
engineers and scientists often enjoy continued 
deferment even after graduation. 

Finally, the Soviet leaders can channel 
engineers and scientists — and all other 
human and material resources — into any 
area they choose. And the areas the Soviet 
leaders choose are predominantly those that con- 
tribute to military or political objectives, rather 


than to a better life for consumers. 


What’s Our Answer? 


We are certainly not going to adopt 
Soviet methods. We do not want scientific 
robots, but free men, able to understand 
and add to our democratic heritage. At 
the same time, our world leadership in 
technology — and perhaps even our sur- 
vival as a nation — will be threatened if we 
allow ourselves to lag far behind Russia 
in the training of scientists and engineers. 
Ways to keep the United States in the race will 


be discussed in a later editorial in this series. 
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lf you need to guard against overloads, it'll pay you to use 


Ad lg kp mercury relays 


Adlake relays require no maintenance whatever...are quiet and 
chatterless...free from explosion hazard. Dust, dirt, moisture and 
temperature changes can’t affect their operation. Mercury-to-mer 
cury contact gives ideal snap action, with no burning, pitting or 
sticking. Time delay characteristics are fixed and non-adjustable 


For more information about Adlake Relays, write The Adams & Y /~ 
Westlake Company, 1169 N. Michigan, Elkhart, Indiana = 7) 
The Adams & Westlake Company 


Established 185 . ELKHART, INDIANA . New York . Chicago 


the ginal and largest manufacturers of mercury plunger-type relays 
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Scren’- Holding Poner of 
Polyester Laminates 


Sheet metal can be attached to polyester-glass fiber laminates as thin as 
| in. with sheet metal screws to give torque values exceeding 35 in. lb. 
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| Goew SOMPOE 
BEARING MATERIAL 


SAVES UP TO 40% ON BEARING 
‘COSTS ¢ COMBINES THE ADVAN- 
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SUPPLIES ‘BUILT-IN’ LUBRICATION 
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SPEEDS UP TO 3500 RPM e AN 


EXCLUSIVE BOUND BROOK MATERIAL lif 
BACKED BY 73 YEARS’ EXPERIENCE . / § 


write today for complete data 


BOUND BROOK “7 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, WN.) 
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Screw-Holding Power of Polyester Laminates (continued from page 217) 
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Biggest single mill operator <5 
Northwest jess teams up with 


fast-working FORD ox POWER 


* 








-.. moves over 3 


of lumber 


‘ 
Roseburg Lumber Company now relies 100% on 
Ford Power to keep its lumber production flowing 
smoothly. This is a real ““Paul Bunyan”’ size order! 
For during every workday an average of 25 car- 
loads of lumber and six carloads of plywood roll 
out of the Roseburg Mill. 


Now active in every phase of this operation are 
seven Gerlinger SM-20 Material Carriers and three 
S-15 Lift Trucks—-all Ford-powered. Since these 
durable, high-performing units took over, Rose- 
burg has maintained peak production . . . increased 
handling efficiency . . . lowered handling costs. 





Couldn’t you do better with modern, Ford- 
powered equipment on your job? Remember, to i 
better serve industrial power users, a network of 
newly-appointed Ford Industrial Products Dealers 


‘ : In one eight-hour shift, each Ford-powered Gerlinger Lift 
has been set up across the country. Now there’s a 


- : Truck can easily pile a half-million feet of lumber. These 
Ford Industrial Power Headquarters right in your husky units have put in 24-hour days, six days a week for 


own area. as long as eight months at a stretch—without requiring 


” 


cent for extra engine maintenance No wonder Rosé burg is 
100% sold on Ford Power 


Phone or write for complete information 
Thistle a al a INDUSTRIAL ENGINE DEPT. 
AND POWER UNITS FORD Division ot FORD MOTOR COMPANY 


P. O. BOX 598, DEARBORN, MICH. 
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EXPLODED VIEW of complete disc brake, designed for motor output shaft mounting with minimum increase in 


Disc Brake for Fluid Coupling Motor 


Development of a fluid coupling 
motor package confronted its manu 
facturer with the problem of provid 
ing a brake for many applications 
Ihe conventional front end mot 
mounting would not do as there was 
no solid shaft connection through the 
fluid coupling 

A direct-acting brake without link 
ge was the most feasible method of 
obtaining short length and a through 
shaft. ‘To overcome the brake’s spring 


tension, a “doughnut” coil was de 

veloped. The winding on this coil 

iccording to the maker, is a true three 

phase, star-connected winding and is 

wound and formed in much the same 

manner as a motor winding. This per 

mits use of a relatively heavy wire FLUID SHAFT MOTOR with brake on output end, cut away to show fluid coupling 

which has high mechanical strength 
Iron core for this doughnut coil ‘is 

made by running coil stock through the desired diameter is stator, but it requir 

a specially designed punch press, produces a finished stator iron in 1 winding. These twe 

which cuts notches in the flat coil which the slots are smoot | clear yn steel wound on edge 

stock in constantly progressing incre to accept the winding large for the for 

ments. As the stock leaves the ma Ihe armature is wound 

chine it is automatically rewound to flat strip stock in the sam 
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, : 
held to a minimum under heavy loads 


indicated where 


Applications are 
excessively high and low temperatures 
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prevent use of lubricated controls, 


where feasibility of using unlubricated 
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temperatul 


heat-resistant under excessively 
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Airfoil Shaped Strip 


mate 
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rial is finding use 


precision n ied 


is stator blades for 
the compressor section of jet engines 
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ipplications, such as hydraulic torque 
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Vane 


can be supplied in the as-rolled con 


possible to meet exacting 


surface finishing the 


ing to the manufacturer strip 


dition, finish 
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surface-polished, 
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continuous 
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Plate Div., Metals & Controls Corp., 
Attleboro, Mass 
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Decorative Cast 
Acrylic Sheet 


A pearlescent cast 
which is expected to find wid 


tion m automotive and ri 


nameplates and medallions, emblems, 
ippliance knobs and placques is com 
posed of natural mother-of-pearl dif 
sheet bi sp 


Excellent orienta 


fused through acrylic 
cial casting process 
tion and color penetration of the com 
ponent pearl is said to be achieved 
The cast pearl sheet is availal 
in 20 jewelled and 


from 0.080 to 0.250 


metallic colors 
thickness 
from 12 x 
x 45 in Ihe sheet i 
machined and f 


orientation of the com 


Standard sheet sizes 
48 in. to 36 
easily 
iffecting the 


ponent pearl. It is a thermal 


range 
med, without 
ind ( 


Plastic & 


15111 Second A 


electric insulator. Cadilla 

Chemical Co 

Detroit Mich 
For more information 


Circle 5, inside back cover 


Step- Function 
Speed Reductor 
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At left: cross section view of a new 


an et Indu strial 
et Muscle-bound” 


Muscle” is kept 


Manning, Maxwell & Moore Series 700 ‘Load Lifter’ 
Electric Hoist equipped with Fafnir Ball Bearings 


Every bearing indicated in the diagram above highlights 
the strategy of Manning, Maxwell & Moore's electric 
hoist designers. Each eliminates a possible source of 
trouble caused by friction...on rope drum (bearing lu- 
bricated for life) on trolley assembly, on gear shafts, etc. 

With critical turning points protected, this heavy-duty 
1-ton capacity hoist is offered for three-shift lifting every 
day in the year. It lifts a ton, thirty feet a minute. Power 
is concentrated on lifting, not shared to overcome fric- 
tion. It’s smooth, steady, and efficient. Lubrication be- 
comes a minor detail. 


FAFNIR 


Fafnir is a supplier of Ball Bearings for Manning, 
Maxwell & Moore hoists and for hundreds of other 
industrial machines where Ball Bearing advantages im- 
prove performance and prolong service-life. The choice 
of Fafnir Ball Bearings, in case after case, has been influ- 
enced by the Fafnir “attitude and aptitude” . a way 
of looking at bearing problems from the designer’s view- 
point, an aptitude for supplying the right ba!! bearing 
to fit the need. Maybe these attributes can help you 
solve a bearing problem. The Fafnir Bearing Company, 


New Britain, Connecticut. 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 
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“Coupling”. ..a money-saving 
flexible shaft idea 


SHORT LENGTHS of S.S.White Flexible 
Shafting, used to “couple” two adja- 
cent parts within the confines of a piece 
of equipment are a simple economical 
answer to many power drive and con- 
trol problems. 

Only a single length of shafting is 
needed regardless of the relative posi- 
tion of the parts. The shaft functions 
satisfactorily without vibration even 
under conditions of misalignment, 
thereby insuring trouble-free service 
and simplifying assembly operations. 
A typical flexible shaft coupling appli- 


cation is shown above. 


Engineering cooperation 
on flexible shaft 
application problems 


PROPER SELECTION AND APPLICATION 
are essential if you are to get the most 
out of a flexible shaft. The services of 
our engineers —long experienced in 
solving all types of flexible shaft prob- 
lems — are available for this purpose. 
May we cooperate with you on a spe- 
cific current problem? There’s no obli- 


gation. It will save you time and trouble. 





a 
al FLEXIBLE SHAFT 


IDEAS for ENGINEERS 


Gain extra design freedom... create cost-saving 
opportunities with $.$.White flexible shafts 


S.S.White “‘Metal Muscles” ‘are readily adaptable to a 
wide range of space, operating and service requirements 


BY USING S.S.WHITE FLEXIBLE SHAFTS 
to transmit power or control between 
two points, many of the restrictions 
placed on a design by rigid connections 
can be quickly removed. 


A flexible shaft tachometer drive application. 


Save time and costs 

Power sources and driven members or 
controlled parts and their controls can 
be positioned 1o better advantage. 
Costly methods of connection and 
adapting can be eliminated and gen- 
eral overall design can be improved. 
And, because an S.S.White flexible 
shaft does away with alignment prob- 
lems and reduces the number of parts 
required for a control or power drive, 
costly and time-consuming assembly 
operations can be avoided. 


Early consideration best 
By far the best time to consider using 
S.S.White flexible shafts is when your 
product is still in the design stage. Then 


A remote control flexible shaft used in a TY- 
focusing device. 


you can use them to maximum ad 


vantage and will also have wider 
selection of shaft sizes, styles and char 
acteristics to choose from than if your 


design is “locked up.” 


Satisfaction assured 
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A “must” for 
every design engineer 


Bulletin 5601 contains 
the latest information 
on flexible shafts, tells 
how to select and 
apply them. Send for 
your copy today. 











F6-S one 
hhc IN FLEXIBLE SHAFTS 


S.S.WHITE INDUSTRIAL DIVISION, DEPT. D,10 EAST 40th ST., NEW YORK 16, N.Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 








NEW COMPONENTS AN D M 





quired 
motor has performed 
than the totally enclo motor 1 i . el ; 
ic l rewar»rlvcl 
placed Lincoln | kc Ay tilable in ek 
land 17, Ohio em tome 16 to 2 
For more information 


Circle 12, inside back cover 


Ions Tanging 
cent. Bourns | 
Magnolia Ave.., Riversidk 
For more information 


Circle 14, inside back cover 


Sub-Miniature 
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From the modern plants of IIlinois Gear come the 

most complete line of gears in America. 
Whatever the requirement . . . spur, bevel, helical, herringbone, 
worm and worm gears, spiral bevel gears, etc... . 

look to Ilinois Gear to fill your needs. 

Consider too, the wide ranges of sizes available . . . 

from gears weighing as little as one ounce to 

those weighing 100,000 pounds per gear. 

Regardless of the service, whether it's gears for rotating massive 
shovels, or gears that contro! delicate precision equipment, 
choose from America’s most complete line of gears. 


® 
Look for this mark Gu> the symbol on finer gears 


EE A 
eNOS GEAR E Ch MACHINE COMPANY 


* CHICAGO 35, ILLINOIS 
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as high as 250 F. It 
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low as 65 F or 


overmold where ambient temperature 


ranges are not great and where abra 


ion resistance or lower costs are the 
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ble-throw switch action 
Chermostat Div., Metals & Controls 
34 Forest St., Attleboro, Mass 


For more information 


Circle 18 


Spencer 
¢ /OTp : 


inside back cover 
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HIGH-TENSILE STEEL 


You can design light weight, longer life, and 
economy into your products by including N-A-Xx 
HIGH-TENSILE in your plans 
® It is 50% stronger than mild steel. 
e It is considerably more resistant to corrosion 
e It has greater paint adhesion with less under- 
coat corrosion 
It has high fatigue life with great toughness 


It has greater resistance to abrasion or wear 


e It is readily and easily welded by any process 
¢ It polishes to a high lustre at minimum cost 


And with all these physical advantages over 
mild carbon steel — it can be cold formed as 
readily into the most difficult shaped stamping 
When you next start to redesign, get the facts 
ON N-A-X HIGH-TENSILI 
Lakes Steel 


rolled steel products. 


It’s produced by Great 
long recognized specialists in flat 


N-A-X Alley Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. 


NATIONAL STEEL 


. A Unit of 


=) CORPORATION 
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Light Duty Foot Switch 


Applications range from con Continuous Rotation or more information 
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nside back cover 
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For more information 
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BEARING TIPS by McGill 
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138 GUIDEROL® BEARINGS BACK UP 
WORK ROLLS IN AETNA STANDARD LEVELER 


High load capacity vital 
to back-up roll support 


For processing 16 to 30 gauge steel sheets 
and coils, this Roller Leveler built by 
Aetna Standard Engineering Company re- 
quires dependable components to deliver 
a consistent maximum output at speeds 


up to 400 feet a minute. 


McGill GUIDEROL GR-16 bearings were 
selected for this machine and several 
larger versions use GR-24 and GR-36 
bearings. They can carry the heavy ir- 
regular loads associated with flattening 
and leveling steel sheets and strips. Re- 
quiring less radial space, Guiderol bear- 
ings provide maximum roll neck diam- 
eters and offer greater strength at the 


necks of larger back-up rollers. 


On the machine shown above, there is 
a total of 36 back-up rollers in 3 upper 
banks and 33 in 3 lower banks to resist 
the heavy pressure of the 48 inch working 
rolls. With a GUIDEROI 


each end of the 134,” back-up rolls, a total 


bearing at 


of 138 bearings is required for the Leveler. 
These bearings have proved especially 
suited to supporting heavy loads longer 
in small radial space with reduced main- 
tenance and production down time — im 
portant in steel mill operations 


eee eeeeeeeeeeeeeeeeeee 


Insure performance with MGILE 








American Hoist Uses 
CT Series In Crane Blocks 
Crane Blocks built by American Hoist 


and Derrick to withstand the greater 
strains and rough usage of lifts up to 
500 tons rely on the greater capacity of 
GUIDEROL CT Series bearings in the 
sheaves. Interchangeable with retainer 
type cylindrical roller bearings, the CT 
Series full type roller construction has 
added capacity of over 38%. In sheaves 
these bearings offer greater angular sta 
bility with full race width rollers. Center 
guiding without retainer keeps these rol 
lers aligned and prevents binding under 


eccentric loads. 


MULTIROL 


oO PPP Pee ee eee eee eee ee eee eee eee eee eee eee eee 


““McGILL MANUFACTURING COMPANY, INC., 





GUIDEROL 


Full Type Roller Bearings 


Center-Guided Rollers 
Eliminate Load Wasting Cages 


—_— 





Guiderol Bearings inherently possess ex 
ceptionally high radial load capacity due 
to their full complement of small diameter 
rollers. Grooved rollers and a _ center 
guide rail keep rollers aligned as insur 
ance against skewing and binding that is 
possible with ordinary needle bearings 
Sizes interchange with needle and cylin 


drical roller bearings 





CT Series Adds Guided Roll- 
er Advantages to Cylindrical 
Roller and Ball Bearing Sizes 


CT Series Guiderol Bearings provide the 
load carrying advantages of center guid 
ed rollers in cylindrical roller and ball 
bearing sizes. They are interchangeable 
in both single and double row dimen 
sions. Inner rings are separable and may 


reduce radial space 


140 Pages of Bearing Facts 


Write for your copy 
of Catalog No. 52, a 
revised 140-page Bear 
ing Selection Guide. It 
contains vital product 
information and 30 


be eliminated to 





pages of engineering 
data. 


CAMROL 


201 N. LAFAYETTE ST., VALPARAISO, INDIANA 





NEW COMPONENTS 


AND M 


ATERI 


continued 





protection 
Vhe disk « 
thermal respot 
The unit can 


l‘erminal 


position 
Electrical ratings: |] 
l1lOva 
tO vi a 
Controls Corp., Spen 


Div., Attleboro, Ma 


For more 


1 


OUUU cycles 


50.000 


nformation 


Circle 28, inside back cover 


Oil 1 ight 
Electrical Wiring Box 
This sheet steel 


ible for use 


electrical wiring 


with 


x 2 x 2 in. deep 
prene gasket, and 
thread into blind 
I'wo mounting feet 
to the box All 
Hoffman 
I'vler St., 


seams 
Engineering ( 

Anoka, Minn 

For more information 


Circle 29, inside back cover 


Removable Thermostats 


Designed to impht 
servicing temperature 
other 


systems, th 


ilarms and 
toring 
plug-in thermal unit fit 
lamp sockets and can 
easily as changing a | 
u ed 


sockets and can } 


cartridges ar 





Grid Paper For 
Designing Printed Circuits 
mounting t 
ecial me A layout paper 
The labl grid is design 
ful rang 19-11 . t ( iISICI draftir 
nit rol ne rans Although th 
ther 


Indust 


W. Mor 


informatior 


Circle 30, inside back cover 


For more 


mparable t 
k. Ph 
N. } 
For more information 


Circle 33 


inside back cover 


a 


Miniature D-c Motors 


a 


permanent-magnet 
in ratings of 1/300 t 


Motors are 


from 6 to 28 


lab 
wound 
22,000 rpm. All 
ire two-pr I 
Induction Motors (¢ 
W tburv. | | N 


For more information 


Circle 31 


. Remote Thermostat Socket 
And Extension Cable 


inside back cover 


Miniature Power Resistor 


Silicone-sealed, cerami 
signed for 
circuit mo 
ore! uniform 
unatte 
handling 


maining 


For more information 


Circle 32, inside back cover 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 


~~ / BRASS 


ee 


AL 
~~ = 


; 


4 - ——— 


Reporting new developments in « 


ind metaiw 


rail 


The Importance of 
‘4Machineability ’’ 


Bridgeport Alloys 
Used for Heart of Trans™itting Tubes 


Eitel-Mc¢ 


, 
metal that an 


Today’s rapid developments in radar 
and communications give reasing 
importance to the electron tul I 
generating and amplifying ul high 
radar 


and microwave frequencies 


and communication systems 


tron tubes 


Bruno 


In manufacturing ele 
Eitel-McCullough, Inc. of San 
California—a leading producer of trans 
mitting tubes—faced several difficult 
problems. The primary problem was 
that vacuum tube production requires 
firing at extremely high temperatures 
in a hydrogen atmosphere. Under these 


ordinary becomes 


conditions copper 
spongy and porous. Specifying Bridg« 
port Oxygen-Free copper provides the 


solution, 


Other major requirements for metals 


also exist. While the majority 
tron tube components 


many are machined t 


sions from rod and tube 
lough re 
easily 
good el 
able to 
alloys proved t 
Bridgeport alloys 
they can meet Eitel 
acting requirements 
and finished product 
well as providing consi 
composition. Bridgep« 
per is used for many tube parts 
anodes, support stru 
cooler cores, drift tube 
sleeves and static sleeves 
Transmitting tubes are 
products using Bridgeport Alloys 
special applications. Your product 
can use Bridgeport “job matched 
loy. Call your nearest Bridgeport 


office today. 


»_BRIDGEPORT BRASS 


COMPANY @ BRIDGEPORT. CONNECTICUT 


*6 Standard 


f 100%. Ledri 





NE W COMPONENT 


S 





tion methods of evelet, surface 
rated 
carrving loads up to 1,1f 


PI) 456, Alden Product 
ton, Mass 


weld They ar in 


Coo 
Circle 36 


For more information 


Circle 34, inside back cover 


Sintered Iron-Bronze 
Bearings 
ot 


ind 


Composed 
parts of iron 
powder alloy ymbines 


with the 


pI 


ind strength of 
fri 


bronze 


iron 
long life 


primarils 


bitietiil 


ind 
W hile 


a general-purpose, « 


tion yperties 


intended a 
hy< 

it can also be fabricate¢ 
into sintered structural parts 


Brook QOjil-Less 
Brook. N J 


l-retaining 


Motor-Mounted 
Centrifugal Pump 


ing material 
Boun 
Bearing (¢ sound , ifical 


' 
Call' 


( the ( 
For more information 


Circle 35 


} 
gencral 
inside back cover } 

plant cr 


1} 


SPTINA!! 


I 
hp, 


with 


zontal 
ir¢ 


3450 rpm. Deming Co 


ball-bearing, single or 


depending upon 
R ) he stCcT 


For more information 


N. ) 


inside back cover 


Spline-Coupled 
Hydraulic Pump Motor 


‘hese 


1 ratings 


pump motors 


from 
frame Sl 3 
for 
installations 
Alhambra, Cali 


For more information 


Circle 39 


zCS 


plied either si 
pump 


( f 


inside back cover 


three pha ¢ 


, Salem, Ohi 


For more information 


Circle 37 


\ 
make 


STy 








In-Line Water Filter 
I he 


fastened inside 


porous ceramic filtering unit 


in extruded aluminum 
shell, bolted to a cast 


tapped for standard pipe thread 


n ft 


LUI 
iluminum parts are covered 
special plastic coating to 
Filter is 
and 


available in three 


14 


units 


sion 
3, 1, 


Ceram 


in pipe Opening 


are available in fine 


inside back cover 


Flexible Gear Coupling 


Miniature 

Thermocouple Head 
i Mit 

w type 


heating el 


SCT¢ 


magnesium oxide, 


Stem s1zes 


For more information 


medium, or coarse pore sizes for each 


Circle 38 


] 
made 
inside back cover . 
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Only .250" THICK 
| a 











NOTE WIRE 
RETAINER 
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Save weight and space with world’s thinnest radial 


ball bearings-ACae-\ UN by Kaydon 


}T ERE it is! A Reali-Slim radial ball bearing with a wire eight ounces. It has 9,810 lbs 


separator that has just short of a full complement of lbs. at 100 rpm. Kaydon is able t 
balls for maximum capacity. What's more, you still get all 


static load capacity, 1,256 
» produce Reali-Slim, high 
precision bearings because Kaydon specializes in the unusual 
the advantages of a separator between the balls. This design Kaydon bearing engineers are 
also gives you a bearing that’s light-in-weight and is, without able help with technical, thin-section bearing problems 
a question, the thinnest bearing ever built in this diameter For detailed information on Kaydon’'s Reali-Slim 
Whatever your product design, there’s a small or large ask for engineering catalog No. 54-RS3 detailing 

diameter Reali-Slim bearing that can be the right answer 

to your thin-section bearing problems Reali-Slim Ball Bearings — Conrad 


prepared to give you valu- 


line, 


angular 
The radial ball bearing, illustrated here, is really slim contact and 4-point contact types in seven 


, “ : st: ; cross sections fro » 1.000" « 
12.000” I.D., 12.500” O.D., .250” thick . . . and weighs only tandard cr ections from 4" to ] and 
in bore diameters from 4” to 40 


Reali Slim Roller Be arings — Radial and ay a\" 
taper roller types in cross sections from %, 
and in bore diameters from te 40 

THE ENGINEERING co RP. 


—M™’MUSKEGON-e+MICHIGAN 
K.5é 
All type 8 oj ball and roller bearings — 4" bore to 120” outside diameter 


Taper Roller ¢ Roller Thrust ¢ Roller Radial « Bi-Angular Roller « Spherical Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
| : _ 
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plain and with angle bracket Ope! 


iting temperatures rang 


Marlin Mfg. Corp., 
Road, Cleveland 11 


e up to 500 | 
12410 
Ohio 


l'risket 


For more information 


Circle 40, inside back cover 


External Wrenching Nut 
Che 


nut is designed to permit the user t 


external wrenching 


| 2-point 
realize the full potential of the manu 
facturer’s 220-240,000 psi tensile 
strength bolts 
the nut washer face plus the one 


Increased thickness of 


piece, all-metal design is said 
vide sufficient strength to dev 
full tensile th of th 
nut, 40 per cent stronger 


stren 


currently in use, is actual 
bolt Lh 


are now being produced in diameter 


enough to break the nut 


ranging from } to 14 in he nuts 
are cadmium plated. Standard Pres 
Steel Co., Jenkintown 44, Pa 

For more information 


Circle 41, inside back cover 


Oscilloscope for 100x 


rhe de to 500 ke horizontal ampli 
fier provides sweep magnifications of 
1, 5, 10, 50, and 100x, which together 
with the special horizontal position 
control offer a means of fine adjust 
10 cm 


Ihe 


full sweep range is 0.02 microsec/cm 


ment and examination of any 
portion of the magnified range 
to 15 sec/cm. 


I'riggering may be internal, exter 


main vertical amplifier 


from de to 10 mc with 
sient response anc 
0.035 micro 
mic! 
of th signal 
p. Hewlett-Packar 
Mill Road, Palo Alto, ¢ 


For more information 


Circle 42, inside back « 


Valves Protected 
Against Load Drop 
Multi-dir 


In operating 


time. The checks 


Same 


control in inching, and aut 


hold any load while 
positioned 

Since two sections ma‘ 
without 


inother 


simultaneously 
load drop, two operatio 
the 


section to 


carried on at same 
throttling one 
pressure requirements to that 
other. To provide for smoo 


tling beveled notches 


ver 


nformation 


> back cover 


V itreous-Enameled 
Resistors 


For more information 


Circle 44, inside back cover 


Maximum-Minimum 
Thermometer 


1 ’ 
I ble 
replaceab! 


permanent 1 


i 
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ORIGINAL SAMPLE | 
Tensile = 2415 psi, Elong 300% 


BERIT’ 
ets 5 


SAMPLE AFTER 24 
MONTHS IN FLORIDA 


Tensile = 2140 psi, Elong 325 


HYPALON’ can be compounded 
in an unlimited range 
of weather-resistant colors 


HyPALON, Du Pont’s new synthetic 
rubber, brings brilliant and varied 
colors as well as superior performance 
to the design field. Colored com 
pounds of HYPALON start bright 
stay bright despite severe e€xposul 
conditions indoors or 
samples shown above 
were subjected to two years oO 
door exposure. There is virtual 
change in color and negligible chang 
in physical properties. 

In addition outstan 
stability, HYPALON has 
advantages that can help 
ucts give ¢ xtra-long servi 
try’s toughest jobs. Compat 
kinds of rubber, HYPALON sl! 


usual resistance to hardening 


vated temperatures (250° to 350° F.). 


It is completely resistant to ozone an 
has exceptional resistance to 
oxidizing agents. 

When your design ca 
ient material that must 
tional resistance to these c 
it will pay you to take a clo 


at HYPALON, 


i 


NEOPRENE air-brake tube still 
in service after 5,500,000 flexings 


Neoprene makes a better design 


lutcl In designing new products or improving old 


No downtime in 4 years 


lement shown is part of ac 
and-brake unit which is capable of stopping ones, neoprene stands up where ordinary 


The brake ¢ 


heavy rotating equipment within 1/10 of a resilient materials fail. Neoprene offers the 
i designer resistance to oil, heat, weatheri: 


second, One such unit has piled up a recor 


of 5,500,000 engagements in four al f chemicals and abrasion, It improves prod 


/ t} uct performa! , , . et 
it anv maintenance. The kev tot ct perc lance cutS maintenance co 


lesict th mpl property data and typical neo- 


performance lies in the « 


and in the use of two plication data are available 


neoprene 
I ry sil 
are used together, one serving 
the other as the brake. When 
Ss thrown, compressed 
n the 
f 


| nr } ’ 
isconnects the ¢ 


machine, At the 


Neoprene resists oil, 
high temperatures 


CTIOr 


SECTIONAL VIEW of brake element, with 
Neoprene air tube in red 


HYPALON 
El. du P 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


E. 1. du Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. PE-6 
Wilmington 98, Delaware 


Name _ Position 


Firm 
Address 
City 





bli ||| 4 


1 


bi A 


z: 
—_—_ 
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ACP Service knows no hours 


Our Technical Service Department works round 
the clock to set up a chemical treatment process 
for metals, and keep it working smoothly with 
minimum interruption in production. 

Time is no factor when ACP technical service men 
move into your plant. They stick with the job until 
it’s done. They not only furnish assistance in in- 
stalling the system, but also instruct plant person- 
nel in its operation. Then, to keep the process 
working effectively with a minimum of production 
slowdowns, they establish a schedule of periodic 
inspection, if you so desire. This permits ACP to 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


NILES, CALIFORNIA 


DETROIT, MICHIGAN ST. JOSEPH, MISSOURI 


check the operation of process and equipment, 
to analyze procedures, to changes 
needed to maintain uniform 


suggest as 


results 

[his policy of service to its customers is not a 
new one with ACP— it has been going on for more 
than 40 years. And it doesn’t stop with service in 
your plant. Our Engineering Department will de- 
sign the equipment, our Pilot Plant will develop 
the process sequence, and our Quality Control 
Laboratories will maintain a continuing check on 
the processed metals. Write for complete informa 
tion about ACP 


CHEMICALS 


WINDSOR, ONTARIO PROCESSES 













































Cynchronoug motors 


excursion is recorded 
ivailable, 50 to 250 F or 50 Ct 
100 ¢ Pacific ‘Transducer Corp 
11836 W. Pico Blvd., Li Angelk 





I'wo ranges 


For more information 


Circle 45, inside back cover 


Hydraulic Motor Valve 


i les juendlh nell scat most powerful for its size 


} 


with tight shut-off of gas, oil liquids 




















od - , . 7 : Laminated rotor constructor ol the Model 50 Ha en Motor 
ind steam Ihe suited for zon 
ontrol in heating and air condition produces exceptionally high torque Fer example, the rotor 
ing svstems. and for hot and chilled deve lops 10 ounce inches t rque at 4 RPM. This motor is ideal 
( wate! ipplic won I he ifford for those applic ations requiring trom 5 to 10 time the powel 
mote control in response to thern ol clock-type miniature motors. Yet it spite of its power, the 
‘ ] , . no ntr 1 
ta imit or operating controls, 1 motor is extremely compact: 
ot switche ( paralleling vith 
. | 
motor driven burner fan — DIMENSIONS 
Normally oven ¢ normal] losed 50 to 60 cycle 25 cycle 
ind three-wa tvm pera te iwainst a 3-3/32 3-1/16 
hy return spring ncorporatin " 
| 1-13/32 1-23/32 
VO-M ircuit§ th 1utomatica 
turns to de-energized position i ‘ , , 
sal f rent faik Operating Just a few of the many possibilities for use are: door chimes, 
inietineaiias te SO ee a laundry timers, depth finders, animated displays, heating con- 
pressures up to psi are obtainabk . , 
in iron or bron; hod General Con trols. program clocks fire alarm systems integrators, time 
trols Co., Glendale. Calif switches, chart drives, scoreboards potentiometer drives, Motor 
ea eae a may be mounted in any position. Wide selection of output 


Circle 46, inside back cover speeds from 1800 to 1/6th RPM. Reversible and other models 


available. Send coupon for Bulletin No. 1055. 


Self-Hardening MAIL COUPON TODAY 
ae  SvvpEEI TENET ERUSUDapENEIUSUNETEERR 


HAGEN MANUFACTURING COMPANY, INC. 
Dept. PE-656, Moline, Illinois 


Bulletin 1055 on Hagen Synchronous 


A plasti metal compound | been 
developed which ported to exceed 
ill known steel and aluminum-filled 
epoxy resins in high impact strength 
ind durability. ‘The material is avail 
ible in both liquid id non-saggin 
putt t } Wh mixed vith the 
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Three Users Give Many Reasons For Using 


CROSS 


PHILLIPS «<: SCREWS 


$ 
a 


SAMSONITE LUGGAGE uses Phillips Cross- 
Recessed-Head Screws to hold the alabaster 
“Not only 


are recessed head screws required in all our 


plastic garment bar to metal hanger. 


specification sheets, but Phillips is the one type 
says Mr. W. G. Axtell, 
Chief Engineer of Shwayder Brothers. 


specified throughout,” 


On 
oe, ; 


et ea ¥¢. BAAS a 
“a 
“WE USE PHILLIPS ct gs states Mr. R.A 
Burket, Production Manager of McGraw Elec- 
Lonergan Manufacturing Division, 


. rr 
> = 


tric Co., 
“because experience has taught us that they 
are the fastest assembled in high-speed produc- 


tion line, hold their bond indefinitely under 


conditions involving constant vibration, and 
make a more decorative finished product.” 


ae 


“WE USE MORE THAN 1,000,000 Phillips screws annually,”’ says Mr. R. M. 
Shoemaker, liaison engineer for Portable Electric Tools, Inc., “they reduce 
danger of damage to finished parts, affect a tighter bond, upgrade produc- 


tion and enhance the appearence of our end product.” 





gee ae, 

A & THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
M marks the spot 


the mark of extra quality 


~ 
t 
< 
% 
fo 





S 
Sor a 


Pledged to highest standards... 


The Phillips Screw manufacturers listed here cooperate to turn out a 
uniformly high standard of quality. As sponsors of the Phillips 
Cross-Recessed-Head Standards Committee they adhere to the es- 
tablished dimensional standards, gauges, and gauging methods which 


will best serve industry. 


& 
=7@ Members of Screw Research Association 


American Screw Company « Atlan screw Works, 
Elco Tool and Screw Corporation « Gre 


Pheoll Manufacturing Co. « Scovill enutact turing 
Company « Sterling Bolt 


Lakes S rew ( 
Lock Company « The National Screw & :* turing 


rp. « The H. M. Harper Company « The Lamson & Session 
» Company « Parker-Kalon Division, 
Company « Shakepr 
Company « Universal Screw Company 


¢ The Blake & Johnson Co. « Central Screw Company « Continental Screw Co. 
Company « National 
General American Tranepartatien Corporation 
of Division Illinois Tool Works « The Southington Hdwe. Mfg 


e Wales-Beech Corporation 





no lubrication, less vibration and noise 
LORD fiexible couplings 


with low-cost 





1/50 hp © 5000 rpm -—Fiexible 
coupling to drive electrically actuated radio 
antenna on automobiles was Lord-designed 
to overcome noisy operation of all-metal unit. 
in addition to noise reduction, coupling ac- 
commodates 8° misalignment. 


ee ae 
(ror we 
c : 


300 hp © 1200 rpm—lord engi- 
neered this flexible coupling for a high- 
capacity application on locomotive auxiliary 
drive shaft. Unit provides desired vibration 
isolation and noise reduction, also accom- 
modates slight shaft misalignment. 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 


NEW YORK, N. Y. - Circle 7-3326 + PHILADELPHIA, PA. - LOcust 4-0147 

CLEVELAND, OHIO - SUperior 1-3242 + DAYTON, OHIO - Michigan 8871 

DETROIT, MICH. - TRinity 4-2060 . CHICAGO, ILL. - Michigan 2-6010 

DALLAS, TEXAS - Riverside 3392 + LOS ANGELES, CAL. - HOllywood 4-7593 
“In Canada — Railway & Power Engineering Corporation Limited” 


June, 1956 


S hp © 3200 rpm—low-cost 
Lord Flexible Coupling replaced costlier uni- 
versal joint on three wheel industrial motor 
scooter. Used on drive shaft, it accommodates 
misalignment, eliminates lubrication. 


LORD engineers have special skills in designing 
Flexible Couplings for your specific require- 
ments. Precision LorD bonded rubber units such 
as the examples shown here, effectively 

reduce noise and vibration on all types of 
installations from small automotive 


units to huge locomotives. 


Bring your special flexible coupling problems 
to Lorpb. Specialized Lorp engineering has 
solved many complex coupling problems and 
can probably solve yours with a low cost, 
high-efficiency bonded rubber coupling that 
will give outstanding performance. Simply 

call or write the Lorp Field Office nearest you 


or the Home Office today. 


designers 


and producers 
of bonded 
rubber 


products 


SONnDED auBee™ since 1924 





New Parts and Materials continued 
italvst supplied it harck 1 min 
utes, and produc ine 9 , SI 


the Nickeloid Way biked ea 


For more information 


Circle 47, inside back cover 


3 out of 5 


manufacturing 
steps entirely 
eliminated 


Selector Valvy e 
For 6 to 1000 Psi 
| he Sc \ 


petro 
Opcerat ng 
t 160 | 
' , ee cnn 
more than a metal ey, “ii : Ih a an 
he valving dis 
it’s a method! 


tecl, and has harder 


ining surface 


p is1Olh Cas 
Even before they arrive at your plant, Nickeloid PRE-Plated Metals are 60% AT] 
through your production process. No cleaning, plating or polishing .. . that’s 
been done for you—expertly, uniformly, accurately. You just fabricate; then 
assemble. By-pass 3 out of 5 basic production steps. Reduce costs up to 20%; designed for 
save time and lower investment in inventory and equipment. max thickn 
Specify Nickeloid PRE-Plated Metals, in durable uniform finishes of chrome, 


nickel, copper or brass on base metals of steel, zinc, copper, brass or aluminum. 


( 


1 
in fema 


15¢ 5 Br 
land 11, Ohi 
For more information 


SHEETS ec COILS e STRIPS Circle 48, inside back cover 


A wariety of finishes and patterns 


Tubing for Electrical, 
Electronic Applications 
SEND FOR FREE SAMPLER-SELECTOR 


In handy slide-chart form. aiver =pecifica- \ range of sizes of spaghe tti tubu ig 
tions, finishes and typical uses of Nickeloid 4 

Metals. 8 metal samples. Request yours on SINCE 1898 made from ‘Te flon can be made 

our comp letterhead, | 

your company letterhea< various colors for identifi 


itlO 


Sales offices in most principal cities good dielectric strength (500 to 1000 


AMERICAN NICKELOID COMPANY v/mil); lowest 


Peru 4, Illinois Mills: Peru, lil. — Wainutport, Pa. 


44 


] 
dielectric constant 


(Continued on page 246) 
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LONG, SERVICE-FREE LIFE DESPITE EXTREME 
ABRASIVE DUST AND MECHANICAL ABUSE 


When it comes to rugged service, the Fletcher Roof Drill really puts 
Chiksan Swivel Joints thru the paces. Installed on hydraulic lines where 
operating pressures run as high as 1800 psi, the Swivel Joints are used to 
minimize torque and eliminate knotting on lines as the bit is raised and 
turned. The Swivel Joints are subjected to extreme mechanical abuse 
and abrasive dust as the hard working drill bores a hole, then installs 
and tightens roof bolts in underground mines. 

Yet with all of the extreme abuse and abrasive coating, the J. H. 
Fletcher Company reports Chiksan Swivel Joints continue to provide 
free swiveling action with exceptional maintenance-free service 

Assure yourself of this long-life, trouble-free service, by specifying 


versatile Chiksan Swivel Joints in your plant and equipment. Chiksan Swivel Joints rotate 360° in 1, 2, 


and 3 planes, handling air, hydraulics, fuels, 
oils, water and other fluids 


FOR FREE CATALOG WRITE DEPT. 17-6 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY, Brea, California » Newark 2, New Jersey + Well Equipment Mfg. Corp., (Division), 


Houston 1, Texas + Chiksan Export Co., Brea, Calif.; Newark 2, New Jersey « Chiksan of Canada, Ltd., Edmonton, Alta. 








change of electrical 
temperature 100 ¢ 
frequen 60 cycl 
iddition, the tubing 
moisture. Pennsy] 
Co., Inc., 1115 N 
+ Pa 

For more information 


Circle 49, inside back cover 


This new Minneapolis-Moline Model 445 uses 

Twin Disc SP-506 (wet type) Clutch as live 

power take-off. Clutch is in transmission proper, 
and operates in a bath of oil. 


| } 


Twin Dise provides specific 


answers to clutch and power 
take-off problems on tractors 


For more than 30 years, Twin Disc 
Engineers have worked closely with 
designers and manufacturers of farm 
machinery — to provide specific an- 
swers to their clutch and power take- 
off problems. 

A typical example of this long, suc- 
cessful relationship is the custom de- 
signed SP-506 (“wet” type—multiple 
plate) Clutch used as a live power 
take-off on the new Minneapolis- 
Moline Model 445. 

In addition to farm tractors, such 
as this, and the Oliver Super 55 — 
Twin Disc products appear in a num- 
ber of diversified forms — from 
clutches in the newest Case Field For- 
age Harvester to torque converter 
components in the newest and largest 


CLUTCH COMPANY, Rac 


246 


crawler tractors, manufactured by 
Allis-Chalmers, Caterpillar and Inter- 
national Harvester. 

Twin Disc is prepared to custom 
design clutches for your specific needs 
—using many standard components 
to create minimum tooling charges 
and low unit prices. If you have a 
clutch or power take-off problem, 
write or call Twin Disc Clutch Com- 
pany, Racine, Wis. 


For more information 


Circle 50, inside back cover 


Footswitch Housed 
In Aluminum 


Wisconsin + HYORA 


Branches or Sales Engineering Offices: Cleveland * Dollas * Detroit * Los Angeles * Newark * Now Orleans * Tulsa 


(Continued on page 251) 
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for young men who want to catch up 
to their bosses... 


Alcoa’s Up-to-Dater on Forgings 


Four factual pages of news on the world’s largest aluminum die forg- 


ing, latest alloys, titanium, brass forging costs, hand forgings and 


other information for young men who want to catch up to their bosses. 


Here’s the world’s largest 


Forging history is being made as you read this. At 
Alcoa’s Cleveland plant the world’s largest closed 
die aluminum forging is being made. The part is a 
structural member for a jet bomber aircraft wing. 
It is 13 feet long, 3 feet wide, 12 inches thick. And 
it weighs 3,715 pounds. The die blocks weigh 60,000 
pounds each. It is being forged on the giant 50,000- 
ton press operated by Alcoa for the United States 
Air Force. 

Another example of what these giant presses save 
in machine time, man-hours and money is a jet 
bomber bulkhead. Alcoa was first asked to make it 
as an aluminum hand forging. We did, and it 
weighed 1,625 pounds. Redesigned, it was next 
made as a blocker-type forging on Alcoa’s 15,000- 
ton press. It weighed 830 pounds. Now, here’s the 
kicker. Redesigned again, the part was placed on 
the 50,000-ton press and squeezed out as a precision 
forging. This time it weighed 290 pounds! And 
imagine what happened to costs! 


) 


What does this illustrate? Simply that larger, 
more intricate forgings are a practical reality the 
way Alcoa makes them on the large hydraulic 
presses. Die life is lengthened. Draft angles drop 
from the customary 7° to 0°, in some cases. Machine 
time is cut dramatically. Thinner webs and ribs 
are possible. The actual forging, because it is 
squeezed instead of pounded,has smoother surfaces, 
less chance of surface defects, slivers and laps. And 
while you may never design a part that requires the 
facilities of our 15,000-, 35,000- or 50,000-ton 
presses, it’s obvious that experience learned in 
solving problems like these can effect savings on 
your parts, regardless of the size and quantity. Let 
us prove it. 


Need just a few? Need them in a hurry? Try 
hand forgings 


Hand forgings come awfully close to what the 
blacksmith can beat out with an anvil and hammer 
Except in Alcoa’s shops,they grow to 2,500 pounds 





Alcoa’s Up-to-Dater 
on Forgings (continued) 


and 300 inches long and 40 inches wide. Alert de- 
signers specify hand forgings when part requirements 
are few, or when designs are not final. In so doing, 
they avoid die costs and lost time. 

This is old stuff to some, but we wonder if all 
designers realize that hand forgings can be had in 
far more intricate forms than the usual bars, slabs, 
biscuits, etc. And, further, they can be had in all 
the forging alloys. 

The closer a hand forging approaches the shape 
of the finished part, the more metal and machining 
time is saved at your plant. Also, better mechanical 
properties come when the stock is forged to lighter 
sections. This extra quality is reflected in the 
strength of the finished part. But the dollars add 
up as a forging gets closer to the finished part. 
When does it pay? It depends on such things as 
machining costs, scrap wasted, work-load in your 
plant, properties necessary, etc. How to find out? 
Give your Alcoa sales engineer a sketch or drawing 
of the finished piece and an idea of the number 
needed. He will suggest the hand forging that might 
best serve your needs. Or, if you prefer, he will 
submit several propositions involving hand forg- 
ings ranging from the simplest shape to others 
coming closer and closer to your finished part. 

We have just printed an informative, technical 
booklet, Alcoa Hand Forgings. Make sure you 
ask your Alcoa sales engineer for a copy. Or drop 
us a line. 


Big news on small stuff 


We often get so wrapped up in 50,000-ton presses 
and 2,500-pound hand forgings that we fail to 
mention a substantial part of your business and 
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ours, i.e., small forgings. We operate a large per- 
centage of our vast number of hammers and 
mechanical presses continuously on small forgings. 
These jobs are in our shops instead of somebody 
else’s for one of several simple reasons: They cost 
less, and or they’re made better, and/or we deliver 
‘em faster, and /or we give more engineering service. 
It’s the plain, unanodized truth that we can do the 
same for you. Let us quote. 


The latest on titanium forgings 


Titanium being the fourth most abundant struc- 
tural metal in the earth’s crust gives us more than 
a passing interest in the stuff. We don’t make the 
basic metal sponge, or alloy it in ingots. But we are 
doing considerable development work in its fabrica- 
tion that could easily accrue to your benefit. 
Titanium forgings are a case in point. 

Being the country’s largest light metal forging 
facility, we have equipment to do some remarkable 
things with titanium. Heavy-press capacity lets us 
forge it at optimum temperatures. This reduces the 
oxide film that forms at high temperatures and also 
results in better properties. Our pioneering work in 
no-draft forgings of aluminum plus superior die 
design work has helped us eliminate many problems 
of titanium forgings. These and other techniques, 
which we are keeping under wraps, permit us to 
offer titanium forgings at some mighty competitive 
prices. 

Capacity now in operation can handle titanium 
forgings in sizes up to 30x60 inches. Deliveries run 
about the same as aluminum. Typical properties 
go something like this: 150,000 tensile, 140,000 
yield, 15 per cent elongation. 


close to what the blacksmith 
can beat out with 
an anvil and hammer 














do some remarkable 
things with titanium 


We see a lot in titanium beyond aircraft and 
ordnance. High-temperature processing equipment 
for corrosive materials is already a proven market 
for titanium forgings. Likewise severe marine 
applications. Now is the time to do some hard 
commercial planning with titanium. We’d like 
to help. 


Buying brass forgings? Why? 
“Why” 
as brass? 
“Why” 
forge? 


since aluminum costs one-sixth as much 
since aluminum has become so easy to 


We don’t expect these simple facts to undermine 
the foundations of the brass forging industry. But 
they are particularly pertinent in these competitive 
days. We don’t mean to imply that every part now 
forged in brass would be less costly in aluminum 
But the plain truth is that if more users of brass 
forgings would ask themselves ‘““Why,”’ there’d be 
a whopping lot of money saved. 

A tour through Alcoa’s forge plants will show 
aluminum forgings such as valve and pipe fittings, 
luggage hardware and many other parts that used to 
be brass. They are now aluminum for one main 





reason only. Cost. Yet it is equally true that these 
users have gained more than money. Their products 
are lighter—about half as heavy for equal strength 
They are rustproof. They can be colored any shade 
of the spectrum right in the metal surface. They 
conduct heat and electricity like 


well, iike brass 
If you have an inkling that your brass part might 


cost less in aluminum, let us inkle with you. The 
difference could be considerable, and the consulta 
tion is painless and free 


About quality control 


This is something that everyone talks about, and 
few have to a degree that makes it really worth 
while. Usually the pa:aver goes something like 
this: “Every step is closely guarded by standards 
of rigid quality control, using utmost skill and the 
latest methods of inspection.’ 

Next time you hear something like that, get the 
specifics and check them against Alcoa’s tally 
Ultrasonic inspection, fluorescent penetrant inspec 
tion, destructive testing, sectional testing for grain 
flow, Brinell tests, plus hundreds of visual checks 
and inspections throughout the process 

There’s a difference 


A 


proper balance between 
mechanical properties 
cost and all the factors 


Alloys in a nutshell 


Maybe the toughest nut in acsigning for aluminum 
forgings is picking the right alloy. On the next page 
is a skeleton table along with brief comments about 
each alloy. Note alloys X-7079 and X-2219, just 
announced a few months ago. Alloy X-7079 is a 
new high-strength deal like 7075. But it provides a 
higher level of short transverse elongation plus 
being less apt to distort on machining. Alloy 
X-2219 offers a lot of new features for problems in 
500-600°F range. There’s lots more to the alloy 
story and we think your Alcoa salesman is the right 
man to help you get the proper balance between 
mechanical properties, costs, and all the factors that 
go into the picking of the alloy that’s exactly right 
for your job. 





Alcoa’s Up-to-Dater on Forgings (continued) 


MECHANICAL PROPERTIES OF ALCOA* ALUMINUM FORGINGS 


MINIMUM SPECIFICATION VALUE (1) TYPICAL VALUES (1) 


TENSILE YIELD ELONGATION TENSILE YIELD ELONGATION BRIEF ADVANTAGES 
STRENGTH STRENGTH J in 2” STRENGTH STRENGTH % in 2” OF ALLOY 





readily forgeable, high 


2014-16 55,000 70,000 strength. 


high strength in 500-600°F 


temperature range 


35,000 62,000 43,000 


good mechanical proper- 


6151-16 44,000 37,000 48,000 43,000 ise, senile eel 


7075-T6 75,000 65,000 C 82,000 72,000 highest strength 


high strength, improved 
74,000 64,000 ( 78,000 000 ductility in transverse, !ess 
quench sensitive 


; high strength at elevated 
4032-16 ° 55,000 temperature. Selection be- 
2218-172 46,000 tween these three alloys 
2018-Té61 0 62,000 ) depends on individual re- 


quirements. 


superior welding and braz- 
6061-T6 ing quolities, readily forge- 
able, corrosion resistant. 


2025-16 55,000 33,000 58,000 37,000 special-purpose propellers, 


etc. 


(1) For forged sections to 4” thick for all alloys except 7075-16 which is 3” and X-7079 which is 6”. 


Straight talk 


In these days of designing for sales as well as per- 
formance, many a designer has found a competitive 
edge in Alcoa Forgings. This often comes about 
through solid technical thinking contributed by a 
local Alcoa sales engineer and a designer in Alcoa 
forge shops. It is this help, perhaps more than 
machines and equipment, that makes the difference 
in dealing with Alcoa. And the practicality of it all 
is that it’s free. Your first step is to call the local 
Alcoa sales office listed under ‘““Aluminum”’ in your 
classified phone book. Or write, ALUMINUM COMPANY 
oF AMERICA, 1994-F Alcoa Bldg., Pittsburgh 19, Pa. 
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New Parts and Materials continued 


ole, doublk w or double-pok 
louble-throw ilso 15 amp, 125 \ 
Vema 


line Products ( P. ©. Box 


Hawthome, N. J 


single-pole ouble-throw 


For more information 


Circle 51, inside back cover 


Gear Motor For High Shock 


An internally geared air 


produced for 


compress 
motor !s being uircratt 
lutv in a rigid ne-piecc 


“S i 
Das¢ The 


on three-phase, 400 cps, 208 v ac, 


pyramidal 
motor operates continually 
ind has a take 

At sea level the 
hp, with the 
hp at 50,000 ft 
is 22 Ib. U.S 


i 
motor 


peed of 3700 rpm 
delivers 3.5 
varving to 2.5 

Weight of the motor 
Electrical Motors Inc., 


lerminal 


rating 


Annex, Los 


For more information 


Circle 52, inside back cover 


Absolute Pressure 
Transmitter 


\ pressure transmitter will measure 
pressures in ranges as low as 0 to 
5 mm mercury absolute and transmit 
the measurement as a 3-15 psi pneu 
(Continued on page 254) 
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there’s no end 
to the variety 
of products 
improved by 
Perkins 
custom -cut 
Gears! 


Perkins is a gear engineering organization 
with a 35 years’ tradition of New England 
craftsmanship as background. As one of the 
country’s largest producers of gears to cus- 
tomers specifications, Perkins will meet your 
specific requirements for gears — regardless of 
size, type, material or quantity desired, and 
at competitive prices. You furnish the specifi- 
cations, we'll produce the gears. 


PERKINS MAKES in all materials, metollic or non- 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprockets, ratchets, worm 
gears, spur gears with shaved or ground teeth, ground 
thread worms 


NOTE: The PERKINS PRECISION SPRING CONLER is the 
latest development in the spring coiler field and elim- 
inates entirely the use of arbors and long set-up time 
It is a complete self-sufficient machine and enables 
you to make the spring you want when you want it 
— in seconds. The coiler produces any type of spring, 
in any diameter and any pitch with this range: Wire 
Sizes .005 to .125. Diameter from 3/32” to 12” and 
larger. Size of the compact coiler is only 7% x 16" 
A POWER MODEL mounted on a welded steel consule 
cabinet base is also available. Full information on 
request 


Perkins Machine 
& Gear Company 


105 Circuit Avenue 
West Springfield, Mass 





A combination... for relaxation at Home 


Laminated plastics... a combination of properties at work 


It takes a combination of properties to satisfy many 


— 
of your basic material requirements. Synthane lami- x} s 
nated plastics provide a unique combinatior of I A a 
mechanical, electrical and chemical properties plus # 
ease of machining. 


COMPRESSIVE STRENGTH 

High-speed reversing clutch cone made of Synthane 
molded-macerated laminated plastic increases productivity 
of automatic screw machines. Synthane meets all the de- 
mands of high-speed clutch operation . . . light weight, 
great strength and excellent heat resistance for split- 
second reversing of a positive spindle drive operating as 
high as 3025 rpm and with operating temperature of cone 
going up to 250°F. This Synthane clutch cone provides 
smooth, positive clutch action, is long wearing, and is not 
distorted or deteriorated by the high heot. 


LIGHT WEIGHT WEAR RESISTANCE 
Property combinations! Synthane has them... in 


over 30 individual grades...sheets, rods, tubes, 

moldings and completely fabricated parts. Send for 

free illustrated catalog today. SYNIHANE 
S 


SYNTHANE CORPORATION, RIVER ROAD, OAKS, PA. 
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© EXPERIENCE OF PROVEN PERFORMANCE . . . OVER HALF A CENTURY 

There is no substitute for the reliability of proven 4B performance 

Top names of the Nation's Industry have proven @— performance 

in ENGINEERING DESIGNING . . . PRODUCING QUALITY PRODUCTS. 
© VERSATILITY WITH A WIDE RANGE OF DESIGN ’ 
MOTORS 1/20 thru 2500 HP .. . GENERATORS 1/2 thru 2000 KW Single 
‘Phase, Polyphase, Direct Current . . . Standard or Special . Marathon 
Electric can design to meet your special specifications. 

© SERVICE THROUGHOUT THE NATION 

MARATHON ELECTRIC has a DISTRICT OFFICE or Representative near you 
Call your 4E Representative TODAY to help solve your motor problem 


TYPICAL 
PERFORMANCE 

180 SERIES 4 POLE | 
RERATED DESIGN 


90 
80 
70 
60 
sO 
40 
20 
20 


r) 


MARATHON RERATED NEMA FRAMES 
provide 4 in 1 PROTECTION 


DRIP PROOF WEATHER PROTECTED 
SPLASHPROOF GUARDED 


MARATHON ELECTRIC'S new rerated NEMA 
frame design packs all these requirements 
inte a single unit. . Available in stand- 
ord ratings for high torque-compressor 
duty or low torque-fan duty, or made to 
your specifications. 


SINCE 1913 


ito Wi ELECTRIC 


SPADE 11 HOME OFFICE AND FACTORY, WAUSAU, WIS. @ FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 

for further 

. SALES OFFICES IN PRINCIPAL CITIES 
Information 
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New Parts and Materials 


New “gun sprays hi-temperature 
' ceramic coatings at high speed 
with high deposit efficiency 


matic § 
troller o1 
The device i 
pressure ranges fron 
0-760 mm Hg. It tran 
i] 3 LS psi pn l 
ed with 


1VCI TI u l 
o.. Waterbi ( } 
For more information 


Circle 53, inside back cover 


heat insulators and their resistance to abrasion has 

led many designers to investigate possible applica- 

tions for these materials. However, their actual use 

has been severely limited because of the high cost 

of application with previously available spraying 

equipment. 

Now with the new METCO THEeRMoSPRAY GUN 

these materials can be applied many times faster 

than was previously possible and deposit efficiency 

is in @xcess of 95%, making the use of these coat- ww 
ings economically feasible. A-c Motor-Tachometer 
are made possible by entirely new design concepts 

which result in the excellent thermal efficiency of 

the METCO Type P THERMOSPRAY GUN as well as 

the specially developed and carefully controlled 

characteristics of the THERMOSPRAY Ceramic 

Powders. 


Tea, oem wens the property of Metallizing 
neering Co., 'METCO*, TueamoSpnay. *Reg. apg ae 4 


1173 Prospect Ave., Westbury, L. |. New York + cable: METCO 
in Great Britain Telephone: EDGEWOOD 4-1300 
METALLIZING EQUIPMENT COMPANY, LTD.— Chobham near Woking, England 
SRSSSSSRSSSSSSSRSSSSSEESEEEHERSSREBESEAZAEAAZAZAAS 
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For more information 


Circle 54, inside back cover 


Valve For 
Air-Operated Clutches 
his dual air valve 
It 
f the h | 
ccidental stroking 
The \ 


t 
il 


For more information 


Circle 55, inside back cover 


Vibration Calibrater 


Hi-temperature 


Sprayed ceramic coatings 
now economically practical 


Open new possibilities for the design engineer 
Development of the new METCO THermMoSpray 
GUN for spraying high-melting-point ceramic ma- 
terials at low cost opens up a variety of new practi- 
cal applications for the design engineer, particularly 
in the protection of equipment against high tem- 
peratures and abrasion. 

Immediately available for use in such production 
applications are two THERMOSPRAY Ceramic Pow- 
ders. No. 101 is a free-flowing alumina with 
excellent hardness and resistance to many types of 
abrasion. Melting point is 3700°F. and particle 
hardness is 9.0 on the Moh scale. Color of this 
material as sprayed is a light grey. Second THERMO- 
Spray Powder is No. 201—a zirconia, somewhat 
softer than No. 101 but with superior heat-insulat- 
ing properties. Melting point 4600°F. and particle 
hardness 8.0 on the Moh scale. Color —tan-brown. 
Both of these materials may be sprayed with the 
new THERMOSPRAY equipment many times faster 
(up to 15 sq. ft. per hr.—.010" thick) than has been 
possible for equipment available and 
deposit efficiencies are in excess of 95% . These fac- 
tors produce extremely low coating costs and make 
coatings of this type economically feasible. 
Preliminary engineering data contained in Bulletin 
127 is now available and may be obtained by filling 
out the coupon below or writing on your company’s 
letterhead. There is no obligation involved. 


= Westbury, L. L., 
1173 Prospect Avenue, Westbury, Long Isiand, New York 
Please send me [) free bulletin 127 (Ceramic atings) 


NAME 


free bul 


ate 


\ 


Spraying thermo- 
couple tube with 
zirconia to provide 
superior protection 
against high tem- 
peratures. 


Hard- facing alloys, 
of the selj-fluxing, 
nickel - «silicon 


with the METCO 
Type PTHERMOSPRAY 
‘GUN. Write for Bul- 
letin 126. 


FREE BULLETINS 





N. Y. ¢ Great Britain: Chobham near Woking 
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call for a 


saa Built 
OT TET Es 


_ 4 said to be better than 5 per cent of 

nyt full scale in the measurement of sim 
soidal or nonsinusoidal waveforn 

Dept. 205, ACF Electron: SOO N 


Pitt St., Alexandria, Va 
For more information 
Se ta 4 Circle 56, inside back cover 
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Dew WALDRON Coupling hub with >! 


special plate provides 
required sliding motion 


then 
put your 
problem up to 


Appliance Thermostat 
Suggested applications at 

loth drvers. W ish I al n 
ntrol and high-limit sw YT f 


The extensive engineering and manufacturing facilities 
maintained for the production of our popular standard 
type couplings put WALDRON in the most favorable 
position for handling special orders. WALDRON is the 
recognized source for prompt service on unusual coup- 
ling applications. 


ic have be 
JOHN WALDRON CORP. + NEW BRUNSWICK, N. J. nak nl 
Sales representative in Principal Cities Spencer ‘Therm 
Mass 
For more information 


Circle 57, inside back cover 
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Chances are at least 


98 out of 100 
that this part 


will be perfect 


The Metai Stampings Plant, Sylvania 
Electric Products, Inc., keeps rejects 
under 2%—even on complex, close- 
tolerance parts produced at rates to 
9,000 per hour. Optical gaging 
helps set this level. 


The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by The Metal Stampings Plant, Sylvan- 
ia Electric Products, Inc., at York, Pennsylvania. Tolerances run to + .001”; 
as many as 10 dimensions must be held, including inner and outer diameters. 
Yet even on parts more difficult than this—parts with tolerances of .0005” 
and forming rates of 9,000 per hour—Sylvania gets an acceptance rate of 
over 98 °.. 

Inspection on Kodak Contour Projectors helps Sylvania do the job to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through- 
out the run, production samples are checked at regular intervals—making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec- 
tion rates more than 50°, since Kodak Contour Projectors were installed. 

If you have difficult inspection problems involving quantity, speed, close tol- 
erances or hard-to-measure dimensions like shoulders, holes, radii or angles, 
there’s every reason to expect a solution by optical gaging on a Kodak Con- 
tour Projector. There’s a representative in your area who can tell you more. 
To get in touch with him, or for a copy of the booklet, “Projection Gaging 
with Kodak Contour Projectors,” write Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


Product FI ngincering 


Little training is required to operate a Kodak 
Contour Projector. Operators sit comfortably 
in a fully lighted room. The work gets out in a 


hurry. 


4 
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Simple Arithmetic... 


Type 302, Sheet Base Price q 4 SO cents per /b. 
ey 
TG 430), Sheet ERY Price 3 4 e 50 cents per /b. 


wg 10,00 ne 


im Stainless SHEET Costs! 














Now You Can SAVE $200 Per Ton! 


Many designers and fabricators who are 
currently using Type 302 stainless can, in 
numerous applications, specify Type 430 
straight chromium stainless and take 
advantage of the 10 cents per pound dif- 
ference in base price. Some of our cus- 
comers are already saving more than $200 
per ton using our 430 MicroRold stain- 
less sheet. 

The steel industry estimates that 50% 
of all stainless sheet applications could 


satisfactorily employ Type 430, the least 


expensive of all stainless grades, as an 
economical and practical material. When 
properly applied, Type 430 has all th 
desirable qualities of beauty, corrosion re 
sistance, strength, long life and low main 
tenance that no other material, except 
stainless, can offer. a 
We are currently producing our 
MicroRold Type 430 sheets in thick- 
nesses .005” to .109” with 2B or 2D 
finishes; and in thicknesses .010” to 
.109” in No. 3, 4 and 7 finishes. 


Send for Your copy, “Care and Use of 430 MicroRold Stainless Steel”’ 


Washington Steel Coporation 


6-G WOODLAND AVENUE, WASHINGTON, PA. 
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Selection of Hose Lines 
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Cellulube 


Lube Oi! (hot 


Mer 





rine (wet or solutions 


ynia, Anhydrous 
n Dioxide (dry 
inated Solvents 


ury 














cquers and Solvent 
Water, Fresh and Sait (cold 


Gasoline, Refined 


Naphthalene 
Natural Gas 
Oxygen 


Trichlorethylene 
Toluene (Toluol 


Alcohols, Aliphatic 
Ammona, Aqueous 
Carbolic Acid (Phenol), Hot 


Acetic Acid 
Benzene ( Benzol 


Carb 
Chior 
Ch 


Amr 





data is included in Aero- 


quip Catalog No. 200. 
Write for your copy today. 


CONDITIONAL 
UNSATISFACTORY 
This hose selector chart 
plus other engineering 


@/e\e|G/e|e19 |0/0/0\0 3 
lo 


Fresh and Salt (hot 


Water 


Sele) ee mE OUOC Ole! [ojo O jojo L jolet@|ojojele! 


“Eaters assistance available to manufacturers. 


AEROQUIP CORPORATION, 


ip 


MICHIGAN 


5S ARE FULLY PROTECTED BY PATENT 


JACKSON, 


) 


NTARK 


)RONT 1s 


T< 


5 IN U.S.A. AND ABROAD « AEROQUIP PRODUCT 


AEROQUIP (CANADA) LTD 


CANADA 


IN 


».A. AND ABROAD 


SIN 


AL CITIE 


IN PRINCIF 


CAL REPRESENTATIVE 


L 





this KEY 
to lower 


assembly costs 


There are new opportunities for cutting assembly costs 
in the ‘‘Key Locking”’ feature of kELox Inserts and 
Studs. You can improve your product and reduce 
assembly costs with KELOx because these fasteners— 


1. Provide a positive lock between in- 
sert or stud and parent body. 


2. Provide higher stress allowable per 
space required. 


3. Are simple to install and remove. 
4. Make maximum use of tapped hole. 


5. Afford considerable 
_assembly weights. 


reduction in 


6. Save space and improve product 
design. 





ELO 


Universal Fasteners Co. 
Centerville Road, P.O. Box 449 
Sturgis, Michigan 


D. R. & W. Technical Service Company 


P.O. Box 4 
East Hartford, Connecticut 


F. D. Barringer Company 
542 Spring Street, N.W 
Atlanta 3, Georgia 


7. Can be serviced in field without 
special tools. 


8. Require no special threads. 


Ketox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world- 
wide organization. 

This highly specialized, technical 
group will be glad to assist you with 
your fastener problems. Use coupon 
below to get more facts on KELox! 


Fasteners, Inc. 


580 Fifth Avenue 
New York, New York 
SALES REPRESENTATIVES— 


Monogram Manufacturing Co, 
8557 Higuero Street 
Culver City, California 


Scott Fittings Limited 
339 Bering Ave., P.O. Box 169 
Toronto 18, Canada 


| Please send me technical data on KELOX Inserts and Studs 


| Name 
Company 
| Address 


Title 


| Product being assembled Jj 
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For more information 


58, inside back cover 


Solenoid-Controlled 
Directional Valves 


A line of solenoid 

slenoid-controlled, 

tional valves are available for indus 

ial oil hydrauli The DG-5 
1] 


available as four-way units 


operated ind 


pilot-operated d 
ystems 


ind 1} in. normal and piping 


[hey can be obtained as single 


jlenoid, spring-offset models or with 
double-solenoid, no-spring or spring 


entered design Spool 


types may be 
OI other 
ombinations and modifications. Sole 


pen, Closed, tandem center, 


noid-operated units in the new series 
ir¢ the DG-4 models 


ire available as two-way o1 


Che s¢ valves 


frour-wa\ 


units in i inl. nominal size for } in 


piping size, also in } in. nominal size 


for 2 in piping size Spools are 


(Continued on page 264) 
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“wren ECONTROLS TEMPERATURE 


REGULATOR 


venous UNDER ITS OWN POWER 


U.S.A. 
COMPLETE LINE OF REGULATORS, VALVES, MIXERS, AND CONTROLS FOR LIQUIDS, AIR OR GASES. 


Whether it’s designed in process 
equipment or added later, the 
Fulton Sylphon No. 999-T Tem 

Over-run fecture pro 
perature Regulator provides the tects regula 

domage 
accuracy and simplicity that mean the bulb accidentally ex 
lower first costs—lower mainte- SS 
nance costs—and lower process- 
ing costs. It’s completely self- 
contained, uses absolutely no out- 
side power to detect temperature 


or to control it. And with ifs 4 Available with or withdut 
on eaty-to-read thermom- 
eter thot accurotely shows 
tempercture ot the bulb 


famous Sylphon bellows, it has 
the power and sensitivity for highly 


responsive control action 


Extra large two-ply seam 
less Syiphon bellows os 
sures long life—provides 
extra power for positive 
control action 


Added strength of stain- 
less steel frame resists oc- 
cidento!l blows—keeps 
bellows and stem aligned. 


Regulator is available with 
bulb shown for control of 
liquids or with other types 
for air, gases, etc. Mode of 
copper, steel, stoiniess steel, 
leod, plastic cocted, etc 


Bali-beoring wheel turns = 
easily to change control 
point settings. A clearly 
morked scale shows odjust- —_— 


ments at o glonce. ‘ 


= 
¢ 


“ar? ‘en 





eT 
oe NO. 999-T TEMPERATURE REGULATOR 


Available with 60 F ranges between 20 and 455 F 


Variety of valve types in sizes from ‘4° to 4 


Robertshaw-Fulton Controls Co. 
FULTON SYLPHON DIVISION 


Knoxville 1, Tenn 
Send literature on Temperature Regulators for 
Industrial Processes, Catalog D.-LF 
- 


Neme 


® 


FULTON SYLPHON DIVISION = 


Knoxville 1, Tenn. 


City 
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Another PARKER Die Casting With... 
MACHINED PRECISION at 


PARKER 
SALES ENGINEERS 


CHICAGO 49, ill. 

Ollie J. Berger Company @ 2059 East 72 Street 
CINCINNATI, Ohio 

William H. Broxterman @ 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. © 18917 James Couzens 
GIRARD, Penna 

Daniel F. Marsh @ 35 Chestnut Street 
KIRKWOOD 22, Mo 

Edward F. Higgins, Jr. @ 102 West Adoms Street 
WILTON, Conn 

Girard L. Palmer @ Belden Hill Rood 
SYRACUSE, N.Y 

J. C. Palmer @ 712 State Tower Bidg 
BELLEFONTE, Penne 

Warren G. Olson @ 420 East Linn Street 


DIE-CASTING COST / 
Q 


Produced complete in one operation . .. to extremely close 
tolerances ... this helical gear part is yet another example 
of the way Parker-engineered die castings can save you 
money by eliminating costly tooling-up and machining 
operations on component parts. Combine this inherent cost 
advantage with exceptionally smooth as-cast finish, high 
density and good tensiles and you can see why Parker Die 
Castings—in zinc or aluminum—open up wide new possi- 
bilities to the design engineer. 


Parker has been a leader in die-casting for 50 years—an 
old hand with new ideas. Take advantage of this skill 
Just call the nearest Parker sales engineer or write the 
factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 
ALUMINUM and ZINC 
die castings 
POWDERED METAL PARTS 


roduct Engineering une, 5 
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McCORMICK FARMALL 400 
Tractor controls every 
implement action 
hydraulically through its 
famous Hydra-Touch 
hydraulic system. 
Individual, closely grouped 
levers permit independent 

or unison control 


of cylinders. 


HYDRAULIC POWER...DELIVERED THROUGH 


AASUINAM 


HYDRAULIC HOSE ASSEMBLIES... 


probably contributed more to the usefulness, ef- 
ficiency, and easy operation of farm tractors than any other modern engi 
neering development. Farmers appreciate hydraulic advantages so much 
that they have become one of the most competitive features in implement 


and tractor sales promotion. 


is proud to have among its 
many agricultural users the International Harvester Company—dating back 
to the first McCormick Reaper—in 1831. Eastman—first in the field of 2 : . -_ 
Hydraulic Hose Assemblies—lists many other agricultural implement pe ire me cas 
- 2 a . 
manufacturers among its users: J. I. Case, Allis-Chalmers, Massey-Harris- calle por beer ice twaneplenting, 


Ferguson, Inc., Minneapolis-Moline, Farmhand, Avco, and others. 


with Hy- 
draulic Power—delivered through East:nan Hydraulic Hose Assemblies 
Always specify Eastman: First in exclusive engineering advantages and 
design! First in materials and work:nanship! First in the field of Hydraulic 
Hose Assemblies! 


Send your specifications and blueprints HYDRAULIC POWER permits raising 
for our original equipment quotations. right, lefi, or rear cultivater gangs sep- 
—- arately, together, or any combination. 


ADS Ha 
e.: frst inthe fill 
Se | ‘ey MANUFACTURING COMPANY 


Dept. PE-4, Manitowoc, Wis. 








EASTMAN Hydraulic Hose Assemblies 
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What's YOUR 
Timing Device 


Requirement 


A TYPICAL 


EXAMPLE 


Series 7010 


Elapsed 
Time 
Indicator 


THE RIGHT MOTOR... unusually compact, 
fully enclosed mechanism, controlled lubrication, 
simple, accurate and dependable, operates in any 
Position. 


THE RIGHT DESIGN .. . for any application 
because you can select from the full line of 
HAYDON STANDARD interval timers, time de- 
lay relays,cycle timers,and elapsed time indicators. 


THE RIGHT FACILITIES .. . because HAYDON 
has the fully integrated engineering and manufac- 
turing facilities to produce and deliver quality on 
time . . . economically . . . in large or small lots. 


THE RIGHT SALES SERVICE .. . because 
the HAYDON Field Engineer in your area is a 
Timing Specialist fully qualified to counsel you. 
He’s listed in your Yellow Pages. Have him come 
in to discuss your requirements . . . or, if you prefer, 
write to us direct. 


*Trademark Reg. U.S. Patent Office 


HAYDON 


A Subsidiary of General Time Corp 
AT TORRINGTON 





HEADQUARTERS FOR 


HAYDON Manufacturing Company, Inc. 
TIMING anufacturing Company, Inc 


3130 ELM STREET, TORRINGTON, CONN. 





New Parts and Materials continued 


obtainable as partially open, open, or 
closed center types. The arrangement 
may be double-solenoid with a no 
spring Or spring centered valve, or it 
may be a single-solenoid with a spring 
offset valve. Solenoids provided with 
the new DG series valves are for 115 
v, 60 cps a-c service. Solenoid inrush 
current is approximately 3.2 amp 
max: holding current is 0.¢ imp, max, 
for 4 and 2? in. nominal size For 
the } and 1} in. nominal sizes. sole 
noid inrush current is approximately 
7.5 amp, max; holding current is 0.84 
ump max. Vickers In Detroit 32 
Mich 
For more information 


Circle 59, inside back cover 


Combination 
Strainer Traps 


[hese traps remove condensate and 
have a built-in strainer for the prote 
tion of equipment. They are of ca 
semi-steel construction with seats an 
discs made of a heat-treated stainles 
steel Ihe traps are designed for 
pressures up to 250 psi and tempera 
tures to 450 deg F. Clark Mfg (¢ 
1830 | 38 St., Cleveland 14, Ohi 

For more information 


Circle 60, inside back cover 


Plug-In Control Systems 


4 method by which units for con 
trol systems can be chosen from a 
series of 21] standard “building block 
components. The modular units are 
mass-produced and are hooked up 
merely by plug-in units which can be 


} 


expanded Or regrouped D\ Cmi-Spe 


(Continued on page 268) 
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GET EXTRUDED SHAPES 
IN BRONZE FOUNDRY ALLOYS 


Many of the commonly used foundry bronzes are now being con- 
tinuously cast in “extruded shapes” in lengths up to 12 feet and 
in diameters up to 9 inches. 

A wide variety of shapes and forms never before available in 
bronze makes it possible to adapt these useful alloys for applica- 
tions where casting and machining costs have previously been pro- 
hibitive. Shop costs are reduced by using cast rods, tubes and shapes 
to replace individual castings. Asarco continuous-cast bronzes are 
ideally suited for machining on automatic screw machines and 
other high-speed modern equipment. 

Practically all of the standard tin-bronze alloys, including lead, 
zinc and nickel-bearing varieties, are being continuously cast to size. 
They have consistently better uniformity and machinability for 
faster work and longer tool life. Physical properties are improved as 
much as 100 percent over similar alloys cast by other methods. 

Get in touch with your nearby Asarco distributor, or write to 
us directly for complete information on Continuous-cast Bronze. 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 


Perth Amboy Plant, Barber, New Jersey + Whiting, Indiana 
WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco 
IN CANADA: Federated Metals Canada, Ltd., Teronto and Montreal 
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NEW submersible pump motor! 


LELAND announces a new, fully U.L. Approved © 
60-cycle pump motor that prevents vapor-lock! 


New, higher octane, more volatile gasolines development and under field test for more than 
pose a serious problem of vapor-lock. Or did. six years, it represents as great a step forward 
For Leland has developed a completely new as did the first gasoline curb pump motor to 
submersible pump motor that allows both receive U. L. Approval—developed by Leland 
motor and pump to be placed right in the over 30 years ago. 

gasoline storage tank. There's good reason why Leland gasoline pump 


Leland’s new explosion-proof pump motor motors outsell all others combined...why for 





actually uses gasoline itself for both lubrication explosion-proof motors of any kind, your best 


and cooling...installs in existing tanks. In move is to Leland. Write, wire, or phone us today. 


Another Leland’s new 60-cycle 


Salis THE LELAND ELECTRIC COMPANY stent sare 
LELAND Dayton 1, Ohio Pears SSe0 som, ame 


renee! & 3¥2"' in dia., 17" long 


Division of AMERICAN MACHINE & FOUNDRY COMPANY 


Product 

















BENEFITS OF BACKBONE 


for machine-tool applications 


The backbone in Farrel® herringbone gears, formed by 
the meeting of the two helices without a center groove, 
puts the entire face width of the gear to work. Benefit: 
Higher load-carrying capacity in less space—especially im- 

rtant in machine-tool applications. The opposed helices 
te tena and absorb axial thrust within the gear member, 
preventing harmful thrust load with consequent stresses 
on other parts of the machinery. 

The Farrel-Sykes method of gear generation assures ex- 
treme accuracy of tooth spacing, contour and helix angle. 
Benefit: Smooth, uniform power flow. Backlash is reduced 
to a minimum and the load is distributed evenly across the 
entire face width. 

If you have a gear problem let us hear about it. Benefit: 
The assistance of engineers experienced in the design of 
gears for a wide variety of machine-tool applications. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffa und Rochester, N. Y 


Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit, Chicacg 
Minneapolis, Fayetteville (N. C.), Los Angeles, Salt Lake Cit 
Tulsa, Houst 


Farrel-Ctuningham , 





Now...Cannon-Muskegon offers 


complete 





VACUUM 
MELTING 


service 
and 
UltraMet 
alloys... 


Now available are: 


a 


stainless, tool and die, magnetic steels — 
high-temperature, corrosion-resistant, ex- 
pansion alloys—bearing steels — electri- 
cal and electronic alloys — special alloys 


IGHT NOW .. . Cannon-Muskegon 

provides you with a ready source of 
super-clean, superior strength alloys to 
meet complex metallurgical applica- 
tions. Our completely equipped and 
expertly staffed vacuum melting facili- 
ties as well as chemical, physical and 
metallurgical laboratory can help you 
find, test and produce vacuum 
melted alloys for any application... 


in test or production quantities . 
with accurately predictable properties 

Ferrous, nickel and cobalt-base alloys 
are poured at pressures from 1 to 10 
microns — resulting in extremely clean 
metals for smoother surfaces. 
greater tensile strength, ductility and 
wear life...and higher electrical and 
magnetic properties. Contact Cannon 
Muskegon for facts. 


We offer industry 


e@ Materials for remelt — 


under conventional air melting, inert 
gas, vacuum. 


@ Casting development — 

includes research and experimental fa- 
cilities for investment, shell mold, dry 
sand, and permanent mold castings. 


@ Ingots or cast billets — 
for rolling, forging or extruding in indi- 
vidual weights up to 250 pounds. 


Finest laboratory and production 
equipment is used in our vacuum- 
melting operation . .. available to 
you. Let our metallurgical special- 
ists help you solve your alloy 
problem. 


For full particulars 
write for our New 
Bulletin on Vacuum- 
Melting and Air-Melt 
ing facilities, prod 
ucts and service 


2877 Lincoln Street 
METALLURGICAL 


Unrra Met 


y VACUUM-MELTED ALLOYS } 


FOR INDUSTRY 


CANNON-MUSKEGON 


CORPORATION 
Muskegon, Michigan 


SPECIALISTS 


New Parts and Materials continued 


cialist personnel. They have a singk 


standard communications channel 
which can handle hundreds of co 
trol and supervisory functions, at d 
tances up to hundreds of miles 

Five standard control system 
now available, employing the mod 
units: (1 


mote metering; 


automatK ilarm 
+) proportional 
transmission systems 
trol processes 
nechanically, pneu 
draulically; and they 
scnsitive 

well as 
1.000 hp units or more. Sparton (¢ 
trol Systems Div., Sparks-Withington 
Co., Jackson, Mich 

For more information 


Circle 61, inside back cover 


Bead Belt Drive 


Drives consist 
sprockets which provid 
hronous drives. Consice¢ 
mnment between shaft 
rated permitting 1 Vari 
gurati n without 
ears, universal 
evict Sprockets 
mmediate delivery, for 
3, 10, and i3 quali 
Voland and Sons 
New Rochelle, N. ¥ 
For more information 


Circle 62, inside back cover 


Malfunction Detector 


Chis detector 
JIC housing 
ind actuates an alarn 
down when troubk 
ri iprocating equipmen 
detect malfunction 
] fT 


ughn « mb 


(( 
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com 
POWER PACKAGE ! 


Get all your air and hydraulic needs from one source! 


FURNISHES A 


plete 


Over 500 standard models in all sizes for immediate delivery! 


AIR CYLINDERS—168 Models 


F 


TIE ROD DESIGN 
150 P.S.I. air; 250, 350, 500 
P.S.1. oil. 8 mountings; 10 bore 
diameters ; single or double end 
rod; internal or external thread; 
cushioning. J.I.C. Special cov- 
ers. See Catalog 10. 


KEEPER RING DESIGN 
150 P.S.I. air; 300 P.S.1. oil. 
7 mountings; 9 bore diam- 
eters; single or double end 
rod; internal or external 
thread; cushioning. Special 
covers. See Catalog 55. 


AIR VALVES—47 Models 


4 Hond 


0 P.S.1. 3 and 4-way. Hand, 
foot, cam, solenoid, and pilot 
6”. %” and 1” 

valves in side and foot m« 


f ush-but 


POWER UNITS—17 Models 


Single 
Pump 


1000 and 1500 P.S.I. Single 
pumps in six tank sizes. 
Capacities .4 to 40 G.P.M. 
Double pumps in four tank 
sizes with combined capac- 
ities 3.5 to 80 G.P.M. 


CUSTOM-BUILT 
Pressures to 5000 P.S.I. For 
unusual space, size, piping, 
valving, Mounting, operation, 
See Catalog 400. 


The Better You Know Hydraulics 
The Better You Like 


HYDRAULIC VALVES—200 Models 


Panel Mounted 

Pipe Mounted 

Direct Control 
Functional 


1500 and 3000 P.S.I. Stand 
ard, spring-return, spring 
sntered, ball detent. All 
yn designs. Hand, foor, 
solenoid, solenoid pilot, 
pilot, air pilot. 4", %" 
‘eRe Lee Salen 


See Catalog 204, 


% 


Pipe Mounted Foot 


~ 


Panel valves conform to J.L.C 
Greater flow; low pressure; 
shock resistant. Interchange- 
able izes. See Catalog 261. 


Ponel Mounted Solenoid 


HYDRAULIC CYLINDERS—108 Models 


HANDY AIDS FOR 
AIR & HYDRAULIC CIRCUITS! 


90 pages of working drawings, specifications; 
cut-away views. Get Free Copies Today! 


--6 -«@ a - lt 
| 


= a a, 


RIVETT LATHE & GRINDER, INC. 


Dept. °£.4 Brighton 35, Boston, Mass 





Nicholson steam trap capacity gives you... 


faster, more effective 


condensate removal 


Nicholson capacity is greater than that of any other trap of 
the same size. And, greater capacity—right across the board 
means the Nicholson trap discharges condensate and air 


from steam-using equipment faster, more effectively. 


@ powerful valve action—big husky bellows. 
Write, today, for your copy oss 
of new Bulletin 10-55—for @ positive shut-off—finely ground valve and seat. 
detailed information @ high capacity—effective use of large orifice. 


@ each unit service tested—with steam. 


When less than the best won’t do, specify Nicholson. 


reHoIsON) 4 NIICHOLSON 22/ Company. 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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NOW! — another 


cost-saving service 
from your nearby 
BOSTO 
DISTRIBUTOR 


STANDARD STOCK 


BORED -TO- SIZE 


SPROCKETS 


complete with Keyway and Setscrew 


FINISH BORED—READY TO INSTALL 
Single width steel sprockets %” Pitch through 
1” Pitch—in 76 commonly used Tooth Sizes 
—with a full selection of finished bore diam- 
eters for each sprocket—complete with key- 
way and setscrew. 


ELIMINATE BORING EXPENSE You save 
expense of reboring, keyway cutting, drilling 
and tapping for setscrew—and avoid down- 
time in emergency replacements. 


BOSTON GEAR QUALITY Sets the stand- 
ard for precision and performance—assures 
longer service life for both sprockets and 
chain. 


OFF-THE-SHELF DELIVERY More than 100 
BOSTON Gear Distributors can supply 
BORED-TO-SIZE Sprockets from stock. 
Get complete information, on any question 
of sprocket selection or application, from 
factory-trained specialists . . . at the Distrib- 
utor near you. Boston Gear Works, 
71 Hayward St., Quincy 71, Mass. 


76 TOOTH SIZES 
321 stock BoRES 


La 


“OFF-THE-SHELF” — 
AT FACTORY PRICES 


The BOSTON Gear 
complete line provides 
any Sprockets you 
need including 
SHOLD-A-GRIP 

interc hangeable tapered 
Sprockets and Bushings 
For complete listings, 
see BOSTON Gear 

¢ atalog No. 56. 


= Oe “ 


CALL YOUR BOS I 0 


DISTRIBUTOR 


For nearest Distributor, look under ““GEARS” 
in the Yellow Pages of your Telephone Book. 


56BG-S-23 
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New Parts and Materials continued 


blades, bent shaft Mechanism 


fail-safe, does not depend n external 


power source, and requires no main 


call upon tenance Range of adjustment 


to G Contact 


willingness to design single throw. ind rat 


230 v, ac, resisti 


7 Beta Corp., Forest , a Lidg 
oad, Richmond 26, Va 
For more information 


Circle 63, inside back cover 





@ Silver alloy brushes 
by Superior have low 
contact resistance, lou 
friction, and low noise 
level. They live long. 








The word is getting around that Superior really welcomes 
an invitation to study slip ring applications. Seen above 
is one of many such jobs which have solved problems 
for the manufacturers of end products. Sometimes we 
build a slip ring assembly which follows the customer’s 
design, or we will design and build an assembly which 
suits your equipment. Practically any size or design can 
be met. Let us quote you on a complete Superior package 
unit including rings, brush holders, and brushes of our 
own manufacture. 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE « CLEVELAND 5, OHIO Power Transducer 





[he power transducer is availabl 
in a variety of fhp sizes with a wide 
ction of ear train assemblies 


(Continued on page 276) 
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Special! design fea- 
tures are easily in- 
corporuted in 
these spacers, 
rolled from steel 


strip. 


ae windows, 


cutouts or notches 
to meet your 
needs. Ball in- 
dented O. D. 
available. 





Rolied Split Steel Spacer Tubes 


Infinite Design Variations... for a Multitude of Industrial Jobs! 


Delivered ready for assembly—no costly cut-off or de-burring. Save the 
cost of pipe or tubing. No scrap or material handling or inventory! You 
can save purchasing time, too—645 standard lengths, diameters and 


gauges. Special designs available. Send for free catalog and price list 


FEDERAL-MOGUL 
I,  piisiiticiistinces Gaarknti, tive 


11043 Shoemaker, Detroit 13, Michigan 


FEDERA) \ 
om 


ee OU | ° DESIGN bad oo cr e PRECISION MANUFACTURING 


BEARING-SURFACED BABBITT-LINED PLAIN & BIMETAL COPPER-LEAD 
THRUST WASHERS BEARINGS SPLIT BUSHINGS BEARINGS 





with self-dressing abrasives 


generates consistent 


Functional Surface Finishes 





Microhoning, the low-velocity abrading process consistently pro- 
duces part after part exactly to your specified surface finish 
requirements, because the abrasive grits always remain sharp. 


SELF DRESSING ACTION OF THE ABRASIVES... is accom- 




















plished by the rotation and reciprocation of the Microhoning 

CUTAWAY tool—the combined motion continuously changes the direction 
SECTION of force on the abrasive grits and keeps them dressed. 

OF STEERING ,; 
ACTUATOR | EFFICIENT STOCK REMOVAL .... results from the many 


sharp-cutting grits acting simultaneously over a wide area of 
work surface. In this manner, the effect of heat is also minimized. 
Of all production processes, Microhoning least disturbs the 
sub-surface structure of the work. 





FUNCTIONAL SURFACE CHARACTERISTICS . . . are ob- 


tained in one uninterrupted cycle. Microhoning generates accu- 








r racy within millionths of an 





Monroe Auto Equipment Co. designed its waviness, taper, out-of- 
power steering unit to withstand rugged roundness and structural 
use while maintaining sensitive control. 
In the final processing of the hydraulic 
steering actuator, Monroe chose Micro- finish and a cross-hatch 
honing to obtain diametric accuracy, pattern for best lubrication, 
consistent finish and to generate geometric 
precision. 


inch . . . surfaces free of 


stresses .. . uniform surface 


sealing and wear charac- 


teristics. 
The rough and finish Microhoning opera- 


tions removed .005” stock from an inter- 
rupted bore 1.125” in diameter and 
6%" long. 
MATERIAL AND HARDNESS: SAE 1118 steel, Rock- 
well 45-50C 
TOLERANCES: size 0003 
roundness and taper—.0001” 

FINISH: 25 microinches or less 
CYCLE: rough Microhoning— 35 to 40 seconds 

finish Microhoning—15 to 20 seconds 


MACHINE: Double-column Model 740 Hydrohoner 





For more details on this application write for CROSS-HATCH Vol. 8, No. 1 





*MICROHONING = STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACE FINISH 


MicROMATIC Hone CORPORATION 


8100 SCHOOLCRAFT AVENUE ee DETROIT 38, MICHIGAN 
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Elechicad « Manufaclu reds 
Should Have These Booklets: 


420 STAINLESS —a complete review of a 
popular straight chromium grade. 


GALVANITE* — The story of one of thé 
most popular hot dip zinc coated steels. 


SHARONART*—Rolled-in design steels with 
Fomesttcslastitttice telete 
*Trademark registered by Sharon Steel Corparation 








f you make FLEC TRI ('O}{ equipment... 


you should know about & [4] (0) [> (9) 
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> SHARONSTEEL 


For more than 50 years Sharon has been 
a prime producer of the steels 1eeded most by 
the electrical industry 
For such products as meters, outiet boxes, motors 
controls, transformers, etc., Sharon produces het anc cold 
rolled special strip steels in large coils, cut langths or sheets 
If you'want exactly the right steel for the job, cal’ in :he man with 
experience in providing steel for the electrical industry our Sharon 
Steel Salesman 
Typical products used by leading electrical manufacturers inc'ude 
STAINLESS both straight chrome and chrome-nickel 
ELECTRICAL STEELS field, armature, electrical and motor grades 
COATED STEELS Galvanite*, Brite Zinc, Electro Galvanized Terne 
FORGING INGOTS and BILLETS 
SPRING STEELS of every analysis 
SHARONART — the steel with the rolied-in surface design 
N.A.X. and COR-TEN hi-tensile low-alloy steel 


SHARON STEEL CORPORATION Shaw. Pemmylania 


‘ DISTRICT SALES OFFICES 
CHICAGO, CINCINNATI, CLEVELAND, Dayton Detroit, GRAND Raprps 
INDIANAPOLIS, Los ANGELES, MILWAUKEE,.NEw YorK, PHILADELPHIA, ROCHESTER 
SAN FRANCISCO, SHARON, MONTREAL, QuE., TORONTO, ONT 


Prevents skids New Parts and Materials continued 


whereby the direction and speed of the 
— servo can be controlled in proportion 
l¥ ‘ to displacement of the input shaft 
7 Che unit can be used in proportional 
: } ra open loop systems, or can be arranged 
with feedback for a closed loop sys 
tem. Cedar Engineering, Inc., 5806 

W. 36 St., Minneapolis 16, Minn 

For more information 


Circle 64, inside back cover 


Weatherproofs 


__---& 


ral 





Printed Circuit 
Capacitors 
e e Three miniatu 
Kills noise met capaci 
board 


conventional ch 


wirln 


s 


capacitors measure 
in. behind mou 
new trimmer ipac 
mum ettective ipa itv rang 
10 and 15 uf. ‘The nominal minimum 
capacity of the three units are 1.2, 
1.2 and 1.5 uf respectively Radio 
Condenser Ci & Copewood 
St., Camden, N. ] 

For more information 


Circle 65, inside back cover 


High-Temperature 
It’s Armstrong DK-153, a re silic nt cork and sponge d rubber Lubricating System 


composition backed with a pressure-sensitive adhesive. This versatile material 
is now being used for hundreds of different industrial jobs . . . inc luding skid 
proofing electric mixers, ke eping rain and dust out 


Centralized lubricating tems de 


signed to withstand temperatures up 


to 500 F while providing fully auto 





of parking meters, and quieting au condit oners - - 

You can get Armstrong DK-153 in rolls. strips matic lubrication have been applied 
sheets, or die-cut shapes, in thicknesses from 1/32 to equipment su h as hot cut flare 
inch to 3/16 inch, with or without adhesive back- machines for the glass industry, flat 
ing. In any form, DK-153 is easy to apply: just work ironers in commercial laundries 
peel off protective covering and press material inte ind valve stems of large industrial gas 
place. For samples, write to Armstrong Cork Com- 


~ engines. ‘The systems are made up of 
pany, 7306 Irvin Street Lancaster, Pa. ' 








three basic components: 1) A com 
bintion pump-reservoir that feeds oil 
it a_ predetermined frequency and 
volume into 2) a single-line distribu 


(Continued on page 280) 
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Hannifin is your best valve source 


What air control valves do you need, or prefer? Hannifin 


has all types—for your production lines or the machines 
you manufacture. They include: 


P-M Direct-Operated Valves. For direct control of small 

air cylinders. 2-way, 3-way and 4-way. 4" and %”. 

Disc Valves. Rotary and sliding reciprocating disc ty pes 

P-M Pilot-Master Valves, solenoid controlled by integral for hand, foot or electric operation. 44" to } 
ilot heads (including new-type, dust-tight, splashproof 

seat that completely meet J.I.C. recommendations). %”" 

to 144". 2-way, 3-way and 4-way. 


‘? 
Micrometric Speed Control Valves for micrometer-like 
speed adjustment through control of exhaust flow. 


You can simplify your air control problems by standard- 


P-M Master Valves. *4" to 114". 2-way, 3-way and 4-way, izing on Hannifin. 


air operated. For remote control from a wide choice of 


P-M Pilot Valves. Stock Delivery On All Types 


HANNIFIN 


MAIL THE COUPON FOR PROMPT ACTION 


Hannifin Corporation, 525 S. Wolf Rd., Des Plaines, Illinois 
[] Have Field Engineer call at once 
Name 
[] Have Field Engineer stop by soon 
. COMPERY.occcceccess 
Address. ..ee++: eeeeeses 


[) For the present, just send complete 
Hannifin Control Valves Catalog 


Zone.... 





/0~-E2i10S 











MORE HP DELIVERED 
PER $ INVESTED 


On any new drive design—where you have limited space 
or you need to keep weight down—here is an important fact 
that can save you money: 


A Gates Super Vulco Rope drive will deliver more horse- 





power per dollar invested than any standard V-belt drive. 





Actually, the greater load carrying capacity of Super Vulco 
Ropes cuts down the number of belts required (5 Super Ropes do the 
work of 7 standard belts . thus reducing the width of sheaves. 

Sheaves with fewer grooves not only cost less, they weigh less, 
and take up less room — advantages that can easily improve the design 
and lower the overall cost. 

A wealth of drive data is quickly available to you. Simply call 
your nearby Gates V-Belt Distributor (see *phone book yellow pages) 
for a Gates V-Belt Specialist. Stocks available in industrial centers 
around the world. The Gates Rubber Co., Denver, Colorado— World’s 
Largest Maker of V-Belts. 


Gates Super Vi 


nes | 


4 BIG PLUSES 


# Handles shock loads 


Super-strength cords provide 40% 
greater horsepower capacity . . 


absorb heavy shock loads. 


~ € asily 


* Wears far longer 


Concave Sidewalls (Fig. 1 
life. As belt bends sidewalls 
U.S. Pat. No. 1813698) become straight 
make uniform contact with sheave groove 
(Fig. 1-A). Uniform 
wear on sides of belt 


increase belt 
CONCA V«é 


contact means less 
longe r V-belt life 


— 
— 
- 


_— 
~ 


> t o 
provides { 


lexibility 


\ 


Cover wears longer 


ess stress 
on fabri increases 


belt life 


# Provides Static 
High electrica —_— 
Gates Super V 


(in explosive atmospher 


Safety 


i conductivity is built into 


ulco Rope s for safer drives 


4 Resists oil, heat 
and weather 


Special rubber compounds 
cords and fabric are 
Super Vulco Ropes highly 
heat, oil and prolonged exposur: 


with which 
impregnated mak« 


resistant to 


TPA 76 


Drives 
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LUBRICATION A PROBLEM ? 
why not try “PUREBON... 


a VALVE SEAT 
SEAL RING 


PROPERT'ES OF PUREBON 


1. Molded to size- for many appli- 
cations. 


2. Readily machineable to a>y intri- 
cate shape. 

3. Chemically inert-—non-toxic, re- 
sists attack hy most cherricals. 
4. Dimensionally stable —— dows not 
warp or distort at high terpera- 

tures. 

5. Light weight — low cost whers 
molded to size. 

6. Low coefficient expansion — good 


Purebon is the ideal si 
problems facing designers volving sliding 
or rotating parts where | ion is difficult 
or impossible. Many ‘urebon can be 
run dry at temperature ’ gh as 1000°F 
Water, acids, gasoline and jet f ; make ideal 
lubricants for many grades o 
Purebon. (Whatever you 
problem, there is a grads 
oT; Pureboo fo? ts solu 


tion.) 


For complete information 
about Purebon, write for 
new Bulletin No. 55. 


DD weenie 


PURE CARBON CO., INC. 


448 HALL AVENUE ST. MARYS, PA. 





\\WW) Shaft Seal Design 
\ With A Purpose! 


POSITIVE DRIVE 


| 
DRIVING BAND 
RUBBER BELLOWS | 


Ae 





FLEXIBILITY 





FLEXING BELLOWS 


PRECISION MATED 
LAPPED FACES 





POSITIVE DRIVE 


This gives long seal life. Drive is trans- 
mitted through the driving band and 
washer driving notch which absorb all 
breakout and running torque. Damag- 
ing stresses on the bellows or flexible 
sealing member are eliminated. Slip- 
page is also eliminated, thus protecting 
shaft or sleeve against galling. 


FLEXIBILITY 


Axial and radial misalignment problems 
are eliminated. Self-adjusting bellows 
or sealing head automatically compen- 
sates for shaft end play or run out. 
Minimum spring pressure is required 
for axial shaft movement and uniform 
spring pressure is maintained during 
radial shaft movement. 


PRECISION MANUFACTURE 


Leakproof performance is assured. 
Washer and seat surfaces are precision 
lapped to a perfect mate under a 
patented “John Crane" process. 


A SEAL FOR EVERY SERVICE 


All “John Crane” Seals are constructed 
to the particular service requirements 
... from hot or cold water to the most 
destructive acids, corrosives and gases 
. temperatures up to 1000°F. 
pressures to 1200 psi. They can be 
furnished in types and sizes to meet 
practically any mechanical or dimen- 
sional condition. 


Request Bulletin $-204-2. Containing full information 
on “John Crane" engineered shaft seals. 


GET 
COMPLETE 
DETAILS 


Crane Packing Co., 
6445 Oakton Street, 
Morton Grove, Ill. 
(Chicege Suburb) 


in Canoda 
Crane Packing Co., 
lid., Hamilton, Ont. 


DP Se rex 


NPR LAPPING MACHINES THREAD COMPOUNDS 


New Parts and Materials 


continued 


For more information 


Circle 66, inside back 


icceler t 
maneuvering 
missiles, the 
wherever it is de 
shocks have bec 
typical usé the 


experiences n 


Each channel 
unt at 
ibsolute, in i 
Accurac\ 
calibration 
flat within 
vcles per se 
hitting 1s pro 


nstrument to 


(Continued on page 


June, 
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GEARS 


ILLUSTRATED RANGE IN SIZE FROM 8 DP TO 48 DP; 


.040" TO .125" THICKNESS; 


HOW TO CUT ASSEMBLY TIME AND GEAR COSTS! 


Assembly lines flow faster with Winzeler ee 
Gears. Down-time headaches disappear. Finis 
assemblies run S-M-O-O-T-H . . quiet. And they last 
longer, too. 


Gaining greater accuracy and all-round quality in 
Stamped Gears has been a specialty of ours for years. 
Improved modern methods of Tooling, Stamping, 

Assembling have resulted in a new high degree 
of precision that remains uniform in high speed, 
mass-production runs. Regardless of the quantity of 
Gears you need, you can depend upon WINZELER 
Stamped Gears to consistently measvre up to the most 


MAIL THE 


COUPON 


exacting specifications. Your own assembly oper- 
ations will soon reflect the savings made possible 
by these better, more uniform Stamped Gears. 
WINZELER research has cut Gear costs, too. Now, 
for many applications, single stampings can be 
laminated and indexed to produce wider faces at 
savings up to 60%! 

We stamp Gears in production runs, in sizes from 
96 to 8 dp, and from .006 to 6" thickness . . and 
up to 7” diameter. Tell us about your needs. Send 
drawings or descriptions today. Ideas and low cost 
estimates incur no obligation 


WINZELER MANUFACTURING & TOOL CO., 


Gentlemen: 


2" TO 7" DIAMETER 


Please mail to me, at once, a copy of the 
free WINZELER Stamped Gear folder 


- °WINZELER’? 


a STAMPED 
GEAR FOLDER 


FOR FREE 


NAME 
COMPANY 


ADDRESS __ 


wr 


CITY STATE 





TO DELIVER THERMOSTAT COMPONENTS BY THE MILE, 
BY THE MINUTE! 


yy, PROGRESSIVE DIES 
by 


< 


Form Intricate 

Parts Day After Day 
With Absolute Accuracy 
and Uniformity! 


Thermostat components must be precise—identical 
—competitively priced—produced by the millions! 

That means the dies must really be built — built to 
specification and built to last! 

America’s foremost electrical 

manufacturer called on 

B. Jahn for just such dies 

As usual, B. Jahn delivered! 


Here's a set of die strips that show how progressive dies 
by B. Jahn really rolled up their sleeves and went to 
WORK! The 9 station die delivered 60 units per minute; 
the 12 station die formed 90 components per minute. Both 
dies delivered mile after mile of intricate parts — with 
unfailing uniformity and precision. One more example 
of B. Jahn die making ingenuity and versatility affording 
increased production at decreased cost. 


ING goon! 


A brand new B. Jahn brochure 
—bigger and better than 
ever. Write for your copy now f 


—you'll get it shortly 
. 
THE B. JAHN MANUFACTURING COMPANY @ NEW BRITAIN, CONNECTICUT 


New Parts and Materials continued 


ply. The four-channel un 
amp and the five-chann 
0.75 amp; both rating 
intermittent demands. The 
nel accelerometer is 7} x 2} x 2} in 
and weighs 40 oz. W. L. Maxson 
Corp., +7 37 Austell Pl | is Island 
City i. N. Y 

For more information 


Circle 67, inside back cover 


Hysteresis 
Synchronous Motor 


A line of miniatur 
oped for instrumentat 
cin requirements g 
bilities of the nve! 
nous motors can be supp! 
SOOO, 12.000 
With suitable pha 
the circurt, the 
ible for a sing] 
supply. ‘Thes¢ 
clude except nally 
Hose level. t oC ther with 


torque for starting 


load up to speed. J. B. Rea, | 
slvd., Santa M i, 
For more information 


Circle 68, inside back cover 


General Purpose 

Time Switch 
Suitable ft 

use, the 

cuits on < 

can be used 

street, sign, store 

capacito1 switches 

tioning and refrigera 

irrigation and pump 

construction of tl t 

ind contacts eliminat 

ing which helps prevent | 

burnouts, according to th nanuf 


(Continued on page 287) 
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Production Boom Putting on Pressure 
for Greater Drafting Room Output? 


IS THE TIME TO ACT in Behalf 
of Your Company and Yourself! 


Chances are that your company, like most, 
is gearing up for greater-than-ever produc- 
tion. That means more and more pressure 
on your drafting department for engineer- 
ing drawings and prints. You owe it to 
your company and yourself to equip your 
department, right now, to meet growing 
demands with greater output! 

New, higher-production equipment and 
materials can help you do it! Never has 
there been a better opportunity to replace 


old, inadequate equipment with the effi- 
cient new products you’ve been wanting 
With management’s desire for greater — 
production, you couldn’t pick a 
better time to get approval for 


new equipment expenditures. BRUNING 
To discover for yourself how 


many ways you can boost draft- 
ing room output, yet save time and man- 

power, take a minute to look over the next > 
three pages. You'll be glad you did! = 


> 
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* Look How Many Ways You 
“=z; Save Time and Money With 





Check the Places in Your Drafting Room Where Production 
Bottlenecks Can be Eliminated by Modern Bruning Products! 


2 Modern Bruning Drafters 
Speed Drafting up to 30% 


Over conventional equipment, Brun- 
ing drafters speed drafting up to 30% 
on most jobs . 
structural drawings. Patented 
“Equipoise” gravity compensator, 
exclusive touch control indexing pro- 
vide unrivalled simplicity, precision, 
and ease of operation. Full range of 
models including Counterbalanced 
and Track Drafters. Standard or 
Civil Engineer protractor heads. 


Modern Copyfiex Machines 
Speed Reproduction, 
Cut Operating Costs 


Five new and advanced machine models intro- 
duced in just the last year! They offer you all the 
benefits of diazo black-on-white reproduction, 
my problem-free installation and operation. 

o fumes, no exhaust ducts. They bring you 
faster reproduction speed and a host of operator 
conveniences such as fast return of originals, 
automatic separation, front or rear delivery. 
There’s a Copyflex model to meet every need. 
New, better Copyflex sensitized materials work 
together with Copyfiex machines to give you 
premium results. 


just OuT! New Tabletop 
Model 300 with 30-inch print- 
ing width! Now the smallest 
engineering department can 
afford the advantages of “‘in- 
side”’ reproduction with low- 
cost Model 300. The largest 
company can economically 
supplement its reproduction 
center with additional, strate- 
gically located Model 300s. 


Modern Bruning Tracing Mediums 


. up to 40% on some = 


Speed Drawings, Enable 
Sharper Prints 


These improved drawing 
mediums are unsur- 
passed for translucency, 
pencil-and-ink taking 
qualities, and perma- 
nence. You make draw- 
ings and tracings far 
easier and faster, get 
cleaner and sharper 
prints. Select from a 
complete variety. 





Production Boom Putting on Pressure 
for Greater Drafting Room Output? 


IS THE TIME TO ACT in Behalf 
of Your Company and Yourself! 


Chances are that your company, like most, 
is gearing up for greater-than-ever produc- 
tion. That means more and more pressure 
on your drafting department for engineer- 
ing drawings and prints. You owe it to 
your company and yourself to equip your 
department, right now, to meet growing 
demands with greater output! 

New, higher-production equipment and 
materials can help you do it! Never has 
there been a better opportunity to replace 


old, inadequate equipment with the effi 
cient new products you’ve been wanting 
With management’s desire for greater 
production, you couldn’t pick a 
better time to get approval for 


new equipment expenditures. BRUNING 
To discover for yourself how 


many ways you can boost draft- 
ing room output, yet save time and man- 

power, take a minute to look over the next => 
three pages. You'll be glad you did! f 
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+ Look How Many Ways You 
Save Time and Money With 
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“Check the Places in Your Drafting Room Where Production 
Bottlenecks Can be Eliminated by Modern Bruning Products! 


2 Modern Bruning Drafters 
Speed Drafting up to 30% 


Over conventional equipment, Brun- 
ing drafters speed drafting up to 30% 


on most jobs ... up to 40% on some * 


structural drawings. Patented 
“Equipoise” gravity compensator, 
exclusive touch control indexing pro- 
vide unrivalled simplicity, precision, 
and ease of operation. al case of 
models including Counterbalanced 
and Track Drafters. Standard or 
Civil Engineer protractor heads. 


Modern Copyfiex Machines 
1 Speed Reproduction, 
Cut Operating Costs 


Five new and advanced machine models intro- 
duced in just the last year! They offer you all the 
benefits of diazo black-on-white reproduction, 
oy problem-free installation and operation. 

o fumes, no exhaust ducts. They bring you 
faster reproduction speed and a host of operator 
conveniences such as fast return of originals, 
automatic separation, front or rear delivery. 
There’s a Copyfiex model to meet every need. 
New, better ford yflex sensitized materials work 
together with Copyflex machines to give you 
premium results. 


just Out! New Tabietop 
Model 300 with 30-inch print- 
ing width! Now the smallest 
engineering department can 
afford the advantages of “‘in- 
side’”’ reproduction with low- 
cost Model 300. The largest 
company can economically 
supplement its reproduction 
center with additional, strate- 
gically located Model 300s. 


Modern Bruning Tracing Mediums 


Speed Drawings, Enable 
Sharper Prints 


These improved drawing 
mediums are unsur- 
passed for translucency, 
pencil-and-ink taking 
qualities, and perma- 
nence. You make draw- 
ings and tracings far 
easier and faster, get 
cleaner and sharper 
prints. Select from a 
complete variety. 





Can Boost Drafting Room Output, 
New, Modern Bruning Products! 


Why Let Old and Inadequate Equipment and Materials 
Stall Operations Now, When More and More 

Output Is Demanded of Your Department? 

Every Day You Delay Is Costing You Time and Money! 


Here are the modern, higher-production products 


some the newest on the market—that can help you 


boost drafting room output by replacing old and 
inadequate equipment and materials. A pioneer 
researcher in its field, Bruning still leads the way 
today with such developments as newly improved 
tracing papers and cloths that are setting a new 
standard in their field . . . newly improved sensitized 
materials that give you quality reproduction never 


before attainable new, improved Copyflex 


Modern Hamilton 

Drafting Tables 

Provide up to 

50% More Use of 

Floor Space 
You can put six Hamilton Auto- 
Shift tables where you now have 
four boards with separate refer- 
ence desks. The unique design of 
Auto-Shift increases the efficiency 
of draftsmen, reduces waste mo- 
tion and fatigue. Bruning has a 
modern drafting table to suit 
every need and budget. 


Modern Hamilton 

UnitSystem Files 

Save Time, Space; 

Permit Orderly 

Expansion 
You choose the individual filing 
units you need and combine them 
in an integrated and interlocking 
stack. You save time because 
drawings are easier to file and 
find. You make the most efficient 
use of space, expand your filing 
set-up in an orderly fashion. 





(BR U N || N G Gives You More to Help Boost Output 





machines that set a new high in quality, convenience, 
and economy of reproduction. 

Researcher, manufacturer, and supplier 
Bruning provides you a single, convenient, depend- 
able source for everything you need in top-quality 
drafting room supplies and service. You simplify 
ordering and stocking, save time and money. Com- 
panion products, like Copyflex reproduction ma- 
chines and Copyflex sensitized materials, are made 


to work together to give you premium results. 








More Products from Bruning 
to Help You Step up Production, 
Save Time and Money! 


Modern Drafting Tools and 
Supplies Help Speed 
~ Draftsmen's Work 
ae 
i 
Y 


Bruning's wide selec- 
-—~+- tion includes not only 
standard items, but 


_— many special time 
\ saving aids such as 


dotting pens, propor- 
tional dividers, plani- 
meters, and Wrico let 
tering sets 


_ 


Modern Bruning Erasing 
Machines Save Hours 
of Manual Erasing 

Do a neater, safer 
erasing job. Save 
hours of finger-cramp- 
ing manual erasing. 
Patented hollow shaft 
permits use of extra- 
long, seven-inch eras- 
er, prevents “fly-outs.” 
Quiet, cool, vibration- 
free. 




















—— > 


= 
<< 3 More Reasons 


% “ss Why You Can Depend on Bruning to Help You Boost 
~) — Drafting Room Output, Save Time and Money! 


New and Better Products 

—from Bruning Research and Engineering 

In the past, it was Bruning Research and Engineering that 
introduced the first pencil tracing cloths, the first fume-free 
whiteprinters in America, the first band-type drafting 
machines. Today, by virtue of its modern laboratories and 
large engineering staffs, Bruning still leads the way in the 
development of new and better products. In just the past 
year, Bruning introduced five new, advanced reproduction 
machines . . . many newly improved tracing materials. 


The Product and Help You Need When You 

Need Them—from Bruning Sales Service 

With the most comprehensive network of sales-service 
branches, distributors, and plants in its field, Bruning assures 
you of prompt, dependable service and supply. Your nearby 
Bruning branch is headquarters for a capable staff of 
Bruning sales-service specialists who are immediately avail- 
able to you. Your nearby Bruning branch or distributor 
carries a full line of Bruning products ard is staffed and 
equipped to give you fast, efficient supply. You suffer no 
costly delays for lack of supply or service. 


Consistently High Quality 

—from Bruning Manufacturing 

In its own modern paper converting plants at Teterboro, 
N. J., Chicago, Kansas City, Los Angeles, and Toronto, 
Ontario, Bruning controls quality all the way to bring you 
tracing mediums and sensitized materials of dependable, 
consistent high quality. The famous Copyfiex reproduction 
machines are entirely Bruning manufactured to pr de 
you the finest in reproduction performancs 


America’s Leading Supplier of 
Engineering and Drafting Equipment 


(BRUNING ) 


There you have it—the “big package” from Bruning to 








help you meet the demand for greater drafting room output! 
You get a complete line of modern, high quality products! 
You get better service. They work together to bring 


you better results at lower cost. 


Charles Bruning Company, Incorporated 
4700 Montrose Avenue, Chicago 41, Illinois 
In Canada: Charles Bruning Company (Canada) Ltd 
105 Church Street, Toronto 1, Ont 


Printed in U.S.A 





an Boost Drafting Room Output, 
New, Modern Bruning Products! 


Why Let Old and Inadequate Equipment and Materials 
Stall Operations Now, When More and More 

Output Is Demanded of Your Department? 

Every Day You Delay Is Costing You Time and Money! 


Here are the modern, higher-production products 
some the newest on the market 
boost drafting room output by replacing old and 


that can help you 


inadequate equipment and materials. A pioneer 
researcher in its field, Bruning still leads the way 
today with such developments as new!’ improved 
tracing papers and cloths that are setting a new 
standard in their field . . . newly improved sensitized 
materials that give you quality reproduction never 


before attainable new, improved Copyflex 


Modern Hamilton 
Drafting Tables 


Provide up to 

50% More Use of 

Fioor Space 
You ¢ put six Hamilton Auto- 
Shift tables where you now have 
four boards with separate refer- 
ence desks. The unique design of 
Auto-Shift increases the efficiency 
of draftsmen, reduces waste mo- 
tion and fatigue. Bruning has a 
modern drafting table to suit 
every need aad budget. 


Modern Hamilton 

UnitSystem Files 

Save Time, Space; 

Permit Orderly 

Expansion 
You choose the individual filing 
units you need and combine them 
in an integrated and interlocking 
stack. You save time because 
drawings are easier to file and 
find. You make the most efficient 
use of space, expand your filing 
set-up in an orderly fashion. 





(BRUNING Gives You More to Help Boost Output 





machines that set a new high in quality, convenience, 
and economy of reproduction. 

Researcher, manufacturer, and supplier 
Bruning provides you a single, convenient, depend- 
able source for everything you need in top-quality 
drafting room supplies and service. You simplify 
ordering and stocking, save time and money. Com- 
panion products, like Copyflex reproduction ma- 
chines and Copyflex sensitized materials, are made 


to work together to give you premium results. 





“(WPS 


More Products from Bruning 
to Help You Step up Production, 
Save Time and Money! 


Modern Drafting Tools and 
Supplies Help Speed 
Draftsmen's Work 


Bruning’s wide selec- 
tion includes not only 

5 standard items, but 
ea many special time- 
saving aids such as 
dotting pens, propor- 
tional dividers, plani- 
meters, and Wrico let- 
tering sets. 


S 


Modern Bruning Erasing 
Machines Save Hours 
of Manual Erasing 


Do a neater, safer 
erasing job. Save 
hours of finger-cramp- 
ing manual erasing. 
Patented hollow shaft 
permits use of extra- 
long, seven-inch eras- 
er, prevents “fly-outs.” 
Quiet, cool, vibration- 
free. 























Why You Can Depend on Bruning to Help You Boost 
Drafting Room Output, Save Time and Money! 


New and Better Products 

—from Bruning Research and Engineering 

In the past, it was Bruning Research and Engineering that 
introduced the first pencil tracing cloths, the first fume-free 
whiteprinters in America, the first band-type drafting 
machines. Today, by virtue of its modern laboratories and 
large engineering staffs, Bruning still leads the way in the 
development of new and better products. In just the past 
year, Bruning introduced five new, advanced reproduciion 
machines . . . many newly improved tracing materials. 


The Product and Help You Need When You 

Need Them—from Bruning Sa'es Service 

With the most comprehensive network of sales-service 
branches, distributors, and plants in its field, Bruning assures 
you of prompt, dependable service and supply. Your nearby 
Bruning branch is headquarters for a capable staff of 
Bruning sales-service specialists who are immediately avail- 
able to you. Your nearby Bruning branch or distributor 
carries a full line of Bruning products and is staffed and 
equipped to give you fast, efficient supply. You suffer no 
costly delays for lack of supply or service. 


edt 5 
4 a 


| =f 


Consistently High Quality 

—from Bruning Manufacturing 

In its own modern paper converting plants at Teterboro, 
N. J., Chicago, Kansas City, Los Angeles, and Toronto, 
Ontario, Bruning controls quality all the way to bring you 
tracing mediums and sensitized materials of dependable, 
consistent high quality. The famous Copyfiex reproduction 
machines are entirely Bruning manufactured to provide 
you the finest in reproduction performance 


America’s Leading Supplier of 
Engineering and Drafting Equipment 


(BRUNING ) 


There you have it—the “big package” from Bruning to 








help you meet the demand for greater drafting room output! 
You get a complete line of modern, high quality products! 
You get better service. They work together to bring 


you better results at lower cost. 


Charles Bruning Company, Incorporated 
4700 Montrose Avenue, Chicago 41, Illinois 
In Canada: Charles Bruning Company (Canada) Ltd 
105 Church Street, Toronto 1, Ont 


Printed in U.S.A 
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With the CI i hield 
place, adjustments may be made 
the trippers or the time set without 
the possibility of accidental contact 
with the terminals 

Ihe time switch has a 4 w motor 
with permanent silicone-grease lubri 
cant sealed in for increased longevity 
ind improved efficiency in a wide 
temperature rang¢ x has 
positive operation fron ) to 
150 fT Operating voltage is 120, 240 
ind 480 vy, ac Freque v is Ol 50. 
ind 25 cp Ihe timer weighs 43 
lb and its dimensio ire 948 x 65% 
x 44 in. General Electric Co., Sche 
nectady 5, N. ¥ 

For more information— 


Circle 69, inside back cover 


Anchor Nuts For 
Elevated Temperatures 


Anchor nuts suitable for us¢ up t 
106 F are available in both miniatur 
ind regular size 
nuts possess non-1 
ind are particularly suitable 

electronic devi 
ment. The fastenings 
produced in tap sizes N 
ind 10 32 Kavna! ( 
l'erminal Annex, Los 
Calif 

For more information 


Circle 70, inside back cover 


Transformer For 
24 V Circuits 
A transformer for 24-v control 
cuits has 115-v primary and 24-y 
ondary leads, so that all splices 
be placed within one outlet box 
he transformer designed f 
industrial or commercial circuits 
quiring a normal reactance tran 


(Continued on page 290) 
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WESTERN OFFICE 


Planning THE SHAPE o/ 
fhings TO COME 


MANY GOOD NEW PRODUCTS coming off the drawing 


board will be better and cost less because oper ial Fasteners 
are included in their design. By paying attention to this one 
relatively small detail, manufacturers are able to cut assembly 


costs; produce products that meet and beat competition 


THAT'S WHY ir will pay you to discuss your fastener problems 


with an experienced concern such as Buffalo Bolt. Sin ply 


phone or write one of our ofhces. No obligation, of course 


BUFFALO BOLT COMPANY 
l f ff Fe/li tion 
NORTH TONAWANDA, WN. Y. 


® 3 convenient service centers 


EASTERN OFFICE CENTRAL OFFICE 


New York City fh rth T 


Chicago J 


HArrison 77-2179 


nawanda 
REctor 2-1888 JAckson 2400 (Buffalo) 


Many GOOD products 
can be made BETTER 


SPECIAL 
FASTENERS 


.. WIth 











HARPER...a better source for STAINLESS 
and at no added cost 


Here are the reasons why stainless bolts, nuts, screws, 
washers and rivets by Harper will mean longer life, 
improved appearance to the equipment you make. 

e Stronger in tensile 

e Higher in yield strength 

e Higher in nickel content 

e More corrosion resistant 


e Engineered to highest standards 


You get all these Harper advantages at no added cost. 
Whether your order is large or small, it will be filled 
immediately from stock or promptly from the mill. 
Your Harper distributor has a wide range of highest 
quality stainless steel fastenings in stock. Call him 
today or write us for Catalog 26, 
Branch Offices in Principal Cities 
THE H. M. HARPER COMPANY 
8203 Lehigh Avenue, Morton Grove, III. 


Specialists in all corrosion-resistant fastenings 


Bolts « Nuts « Screws ¢ Rivets « Washers 


of Brass « Bronze *« Monel « Aluminum e Stainless 


+-HARPER DISTRIBUTORS EVERYWHERE <—... lasting Paslenings 


g, 


. 


F o Titi. 


ut i 
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Is your tubing 
bottleneck shown here? 


Bundy Engineers and versatile 


Bundyweld Tubing can beat the r) 
knottiest tubing design problem! y 


— . | . GROOVED DOUBLE-FLARED sous 
If you think it can’t be done with tubing, 


it’s a challenge to Bundy. For years, 4 / 
Bundy Engineers have specialized in 


working with customers and prospects, 
; ; SWAGED KNURLED NOTCHED 
solving the insolvable. A unique combina 


tion of imagination and experience, plus 
the extreme versatility of Bundyweld | ‘ 
- \ 
Steel Tubing, has paid off again and again. 
‘ ; SLOTTED 
Check first with Bundy for workable BIFURCATED PRECISION-GROUND 


solutions to your tubing design problems. 
Whether you are in the design, develop- ——_ ‘ 
mental, or application stage of your \—- 

product, Bundy will be glad to work with 


é SHEARED FLANGED ee 
you. Hundreds of manufacturers have 


used this Bundy service to advantage. — 
Bundyweld Tubing offers an unusual ‘ 
combination of properties: high thermal 9 
conductivity; high bursting strength; 


ease of fabrication; and thinner-walled, BEADED SOLDERED BENT TO SMALLEST RADI! 


yet stronger composition. It is the safety a 
standard of the refrigeration industry, 
and is used in 95% of today’s cars, in an J ; 


average of 20 applications each. RAZED cuneenen euiiia 


Call, write, or wire us today! 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING AND GERMANY 


single strip of copper c ro otera 


coated steel. Then it's 


os tec @ TUBING 


NOTE the exclusive Bundy- 
developed bevelededges, DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 
through a furnace Bundyweld, dout joint, absence of bead 
es Se ae _ - = —— and less chance for any 
contact leckage. 
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with Maximum Capacities of 32, 


r 
= BEARINGS 


SLIDES ° 
OTHER M 


MICRO-FOG 


LUBRICATORS 


200, 300 and 1000 Bearing Inches” 


» GEARS * CHAINS 


s 
ACHINE COM 


PONENTS 





The Most Complete Equipment Line for Effective Lubrication. 





Ys Pt. Oil Capacity 


Model 30 -40- 2S — 
“" pipe size. 

32 Bearing Inch 
Capacity. 

Model 30-40-38 
4.” pipe size. 

32 Bearing Inch 
Capacity. 


V2 Pt. Oil Capacity 


Model 30-41-28 
%," pipe size. 

32 Bearing Inch 
Capacity. 





Model 83406 -2S 
, pipe size. 
32 Bearing Inch 
Capacity. 

Model S3406-6S 
—%,” pipe size. 
200 Bearing Inch 
Capacity. 

Model 8$3406-8S 
—1” pipe size. 
300 Bearing Inch 
Capacity. 


ped, 


Oil Capacity 


Model X3400-2S 
¥%" pipe 
Bearing 
Capacity. 
Model X3400-6S 
¥%” pipe size. 200 
Bearing Inch 
Capacity 

Model X3400-8S 

1” pipe size. 300 
Bearing Inch 
Capacity. 


29 
size 04 


Inch 





4V2 Gal. Oil Capacity 


Model Y¥3400-2S 
—', pipe size. 
32 Bearing Inch 
Capacity 

Model Y3400-6S 
ou 74 pipe size 
200 Bearing 
Inch Capacity 

Model Y3400-8S 
—l” pipe size 
300 Bearing 
Inch Capacity. 


Model 33AF-16 


1,000 Bearing Inch 
Capacity. 
2 Gal. Oil Reservoir 





* 
For complete data 
on bearing inch 
ratings and appli- 
cations, write for 
Norgren Blueprints 
MF-10 and MF-20 











3428 So. Elati St., Englewood, Colo 





Without obligation, learn how Norgren 
MICRO-FOG Lubricators can provide more 
efficient lubrication and reduce costs in 
your plant. Call your nearby Norgren 
Representative listed in your telephone 
directory—or WRITE THE FACTORY FOR NEW 
No. 700 CATALOG. 


Pioneer and Leader in Oit-Fog Lubrication Since 1930 








290 


New Parts and Materials continued 


former supplying 24 with 60 cps 


models 


frequency. There are two 
with capacities of 50 and 85 va, r 
spectively. Warren Webster & Ci 
Camden 5, N. J 

For more information 


Circle 71, inside back cover 


Fluorothene Sheets For 
Bonding to Other Materials 


both 


Specially treated on 


sides, this material can be cemented 


to steel, 


cardboard ort 


iluminum, wood, plastics 
Ay tilable In 


ranging from 005 


5 


rubber 
thicknesses 
0.015-in., in widths up to 16 


Thicknesses range from 0.015 
Shamban Engineering C: 


Jefferson Blvd., 


250 in 
11617 W 
City, Calif. 

For more information 


Circle 72, inside back cover 


Pneumatic Drafting 
Template and Booklet 


The 40 pp booklet has a w 
ganized compilation of all JIC sym 
bols. The simplified drawings in each 


category may be used to designate 
pneumatic equipment, and the draft 
ing template guide which a 
the booklet is for drafting the 
symbols. Ross Oper iting Valve Ce 

120 E. Golden Gate Road, Detroit 3, 


Mich 


Om panic . 


| 
desired 


For more information 


Circle 73 


inside back cover 


Sub-Fhp Straight Motors 
115 y 


motor 


[he motor has an input of 


input frequency of 6U cps; 
speed is 3200 rpm (based on 3.5 mfd 
Output 


permissible duty, 20 per 


capacitor rating is 1/75 hp, 


cent duty 
cycle, 3 min continuous running time 


Weight is 2 lb, 


directional Or 


6 oz; three-wire uni 


four-wire reversing 


(Continued on page 291) 
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New Paris and Materials continued 


ee 
——>_™ @4, 
o! mG 


‘1 |e 5 7 


© OD 


For more information 


Circle 74, inside back cover 


Variable Scale Counter 


A vaniable scal 

be applicable to ai 
whether it be for 
1 burst counter, a 

Each count is represented vi 
means of a neon indicator 
electronically in the form 
signal, allowing the unit to 
is a sorter, a pulse distributor 


verter or a coding device The 


ter input accepts 0.1 microsec, 
pulses, amplifies and standard 

them, and then applies these puls 
to the grids of a beam switching tub 
where they are counted at speeds 
500k. Designed 


for standard relay rack mounting, th 


from pushbutton to 


counter measures 19 x 34 x 10 in 
Burroughs Detroit 32, Micl 


For more information 


Corp 


Circle 75, inside back cover 


Table Model Whiteprinters 


whiteprinters will 


These 42 in 


pose and develop ammonia ty pe whit 


ex 
prints up to 32 fpm. One model ha 


automatic copy separations, making 


Continued on page 292 
pa} 
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Latest 


Development in 


AUTOMATIC 
LUBRICATION 


MICRO-FOG 


Model 33AF-16 


Lubro-Control Unit 
For 1,000 Bearing Inches or less 


Gives you these advantages 


Only One Lubricator for 1,000 Bearing 
Inches—The 33AF-16 automatically 
creates a finely divided air-borne oil 
fog which can be appropriately dis- 
tributed to all lubrication points of 
even large machines 


Better Lubrication— Continuously ap- 
plies a protective film of oil—just the 
right amount, not too much, not too 
little—for the most efficient lubrica- 
tion of machine components. Never 
periods of insufficient or excessive 
lubrication. 


Oil Always Fresh, Clean— No recircula- 
tion of deteriorated or contaminated 
lubricant to increase wear or corrosion 


Big Savings Through Manifolding — 
MICRO-FOG can be manifolded the 
extent of any machine, greatly reduc- 
ing the number of distribution lines 
or the number of lubricators required 


Eliminates Expensive High Pressure 
Piping —— MICRO-FOG Lubricators 
operate at pressures in the neighbor- 
hood of only one p.s.i. 


Big Savings in Equipment — Banishes 
large lubricant reservoirs, pumps, 
drainage and return lines, and 
elaborate filters of flood recirculating 
systems. 


For complete data on Norgren MICRO-FOG 
33AF-16 Lubro-Control Unit, call your nearby 
Morgren Representative listed in your tele- 
phone directory—or WRITE THE FACTORY FOR 
BULLETIN 531. 


Lower Bearing Temperatures — Main- 
tains lower operating temperatures 
of high speed rotating parts and 
eliminates heat from fluid friction gen 
erated by parts churning in lubricant 


Protection From Coolant and Dust— The 


slight air pressure in bearing housings 
prevents entry of coolant, abrasive 
dust or other foreign material 


No Oil Seals Required—oii seals are 
eliminated at all lubrication points 
served by MICRO-FOG, reducing 
seal maintenance and machine down 
time. 


Visual Oil Feed — An oil feed dome pro- 
vides a quick visual indication of 
proper operation of lubricator 


Automatic Alarm Controls — Switches 
are provided to actuate an alarm sys 
tem or controls to warn of conditions 
affecting proper lubrication 


Space-Saving—Only 12” x 11” x 9” 
in size, this lubricator contains all 
necessary controls plus a 2-gallon oil 
reservoir 


Oil-Saving—Spraying makes ever 
particle of oil do a ‘more arcaa 
lubrication job. The 2-gallon reservoir 
holds enough oil for hours of continu- 
ous lubrication 


3428 So. Elati St., Englewood, Colorado 


Pioneer and Leader in Oit-Fog Lubrication Since 1930 
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New Parts and Materials continued 


one-step feed machine. The other 
requires manual copy separation, re 
sulting in two-step feed operation 
Both models have 3000 w me 
lamp for rapid printing. The 
Wnwonla deve I 


| pe rforated 


RELY on Gl... 


for smooth, effortless performance, just 


one of the reasons why manufacturers 


SPECIFY GI FRACTIONAL HP MOTORS 


For more information 
Circle 76, inside back cover 
M@ For really smooth, silent operation, Gl 
fractional hp motors have no equal — that’s 
why original equipment manufacturers have 
been relying on GI 1/40 hp to 1/1100 hp 


motors for over 25 years. Leading manufac- 


MODEL B 


4-pole, 4-coil shaded 
pole AC _ Inductio 
Type 
eeeeeeeeeeeees 


turers have proved to themselves that GI 
motors are unexcelled in the industry. They 
appreciate General Industries free design 


consultation service and prompt deliveries, 


MODELA 


2-pole, shaded pole 
AC Induction Type 


eeeeeeeeee 


too. When you have a fractional hp require- 
ment, you'll find that your best bet is to — 


RELY on GI! —_ 
” Measures, Analyzes Noise 


Write for complete specifications and quan- [his instrument can be used t 


tity-price quotations. measure overall noise in manner 
imilar to a sound level meter. It can 


] 


MODEL C } 
to analyze th sound as an 


2-pole, shaded pols 
AC Induction Type 
®@eeeeeeeeeeecesr 


band anal r and it can fun 
99999999 O9S0 0809088 OOOG9SS000088 0089S S868 | , , It , 
° 1 narrow Dai ina I iSO 


built-in oscillator which serves as 
urce for an electrical in acous 
il calibrator. The 14 subminiaturc 
icuum tubes used throughout the 


~ ~ 
MODEL E 


4-pole, shaded pole 


AC Induction Type 


instrument have relatively low cur 
MODEL F rent drain, so the minimum of space 


haded 


MODEL D 
4-pole, 4-coil shaded 
pole AC Induction 

Type 


ae s required for circuit components and 


@eeeeeeeeoe ee ee eeeeeeeeee ee eee eeee eee eee eeaeeeeeeeeeeeeeeeeeeeeee 


eeeeeeeoeoeeeoeeee 
eeeeeeeveeeeeeee 


batteries Io further reduce size 
printed circuits are used in ail 
G THE GENERAL INDUSTRIES co. plifier and anode follower circuits 


lo make an overall sound pressure 


DEPARTMENT GK e ELYRIA, OHIO (Continued on page 296) 
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Design “Low Cost” 
Into YOUR Equipment 


Word's Largest Selection of 


LIPS FOR ATTACHING 
UBING 


ya 
hen ordering, Dd SS, 
Bpecify UY", eo” —_ 
br %” tubes. 


Style TF. eh) e S 


Double Clips 


e LLYN 5 


3-Tube Clips 


a 
3 2000, a> 


4-Tube Clips 


Single Clips 


Double Clips — Wing Type 


SIGHT 
GRAVITY 
FEED 
MULTIPLE 
OILERS 





A 


° ‘SS A iA 
MURR Y 
ono 6 G&G 
[his one unit replaces 3 to 8 
ndividual oilers. Maximum 
oracticality in a small central 
ubrication system. Positive cut- 
off during idle periods. Individ- 
aal vibration-proof needle valve 
adjustments. With solenoid con- 
rol (Illustrated): Style MDS— 
No. 4685-A. Without solenoid: 
style MD. 


ITS 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat 
ed by needle 
valve, direct 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 


oil flow must be reg 
ulated to suit changing 


operating conditions. 
Needle 
mvatlye 
permits 
‘extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 


LUBRIKIT.. . An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance 
Contents of each separate 
bin are clearly described 
on Inside Cover. 
Speciai Introductory Price 
Just $1495 F.O.B. Factory 


Satisfaction or your money back 


CASE 
GAUGES 


This oil gauge plug permits in. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GiITs BROS. Mre. (Co. 


The Standard For Industry For Almost Half A Century 





1838-A South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 





TDA BRAKES 


‘F it rotates---® 


. for every industrial 


application where heavy duty braking 


is required! 


can contro; tee 


FLOATING SHOE 
HYDRAULIC BRAKE 


designed for close control with heavy loads 


This rugged, new, long-lasting brake is designed specif- 


ically to meet the most exacting needs of indusiry. 
Its remarkable design offers high performance with 
complete control. The FSH was originally designed to 
meet certain government specifications so demanding 
that no existing brake could fill the bill. Now it is avail- 
able in a wide range of sizes for dependable control 
application on industrial, construction and materials 
handling equipment. 


Unequalled stopping power and outstanding control 
are obtainable with the FSH. The brake shoes operate 
with a floating action. This permits the shoes to center 
themselves in the drum...eliminates the danger of 
liner loads concentrating at one point. The result of 
this even load distribution is a highly dependable, con- 
trollable brake ...in either direction of travel. This 
is most important when handling heavy loads under 
conditions requiring maximum control. 

Other outstanding features offered by this new 

Timken-Detroit® FSH Brake: 
Mechanical Parking Brake Hook-up. A separate park- 
ing brake is no longer necessary with FSH. If speci- 
fied, the FSH Brake can be furnished with a mechani- 
cal parking brake linkage. 


RSBA 


Long-Life Lining. Brake lining is bonded to the shoe to 
give maximum lining area. 

Positive Automatic Adjustment for special applica- 
tions. One application of the foot pedal sets the auto- 
matic adjustment. No further adjustment of the brake 
is required during the full life of the brake lining. 
Positive Contact Drum Seal. For applications where a 
sealed brake is required, the FSH is designed to incor- 
porate a seal between the brake backing plate and 
brake drum. 

For additional information . .. contact the Timken 
Brake Division. Complete specifications and informa- 
tion on the FSH Brake are available. 

For every industrial, agricultural or automotive 
application where braking is required! 


TIMICEN 
BRAKES 


ROCKWELL SPRING AND AXLE COMPANY 


TDA Plants at: Detroit, Michigan * Oshkosh, Wisconsin * Utica, New York * Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 
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KEPS 











KEPS... awe time, A \Y 2s, 


7 
\=~ 
land ad S 2 ) 
4 <> > y 
J 


St. Charlies Road, Elgin Iinois 


* Offices 
In Canada: Canada Iinois 


in Principal Cities 


Tools Limited, Toronto, Ontario 





SHAKEPROOF 
 *FASTEx 
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YY level measurement h nctio1 
Yj witch is turned t 
ition and the power-meter control 
overall Phe tenuat 
turned until the meter n 
Vj Phe Il sound h 





ilgebraic sum of the 


=EOW-COSTF|/BEARING METALS “i! 














switch IS turn 


tion and the 





cutoff control 








frequenc\ band that 

\ frequen ut 

usting the pi 
high, Irequ 


CXaln] iC, 


Copper alloys are traditional for off frequency 


friction bearings. There is at least one suitable for Mine Safety Applia IN 
Braddock Ave Pitts! gi - Pa 


For more information 


almost every kind of bearing application. 


Circle 77, inside back cover 


The familiar leaded bearing bronzes are easy 
to machine, and the soft lead in the hard copper-tin a : 
, . ax rracing Vellum 
matrix acts as a lubricant under severe conditions. 
Federated copper-tin alloys have high 
compression strength. Aluminum bronzes withstand 
exceptional loads, speeds and temperatures and 


stand up well in difficult sliding operations. 


Babbitts, which are bearing alloys having a tin or 
lead base, and which are bonded to a steel or 
bronze shell, offer good frictional properties, excellent 
running-in properties and good behavior where lubrication 
is poor or unreliable. Federated research has provided 
many improved babbitts for modern bearing service. 


If your problem is the design of a low-cost 
friction bearing, Federated may be able to give you 





valuable suggestions. Our metallurgists work with 
many kinds of non-ferrous metals, and they know how 





to alloy them correctly to obtain the specific 
physical characteristics you require. 


Recycling 


2 , Wille berger Electronic Timer 


This timer is a fi 

DIVISION OF AMERICAN SMELTING AND REFINING COMPANY with 
120 BROADWAY, NEW YORK 5, N. Y y 

In Canada: Federated Metals Canada, Lid., Toronto and Montreal ranges for both on and 


independent] 


Aluminum, Anodes, Sabbitts, Brass, Bronze, Die Casting Metals, Lead, Lead Products, Magnesium, Solders, Type Metals, Zinc Dust « ontinued on page 500) 
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Call on Fairbanks-Morse for help in solving 


your magneto ignition problems! 


YOU CAN PROFIT many ways by submitting your magneto 


ignition problems to Fairbanks-Morse engineers. 


First, you get improved product performance because 
Super-Spark magnetos are tailored to fit your equipment 
and give you the kind of dependability; easy starting; 
simple, rugged design; and economical performance you 
and your customers expect. 


But Fairbanks-Morse offers more than engineering ad- 
vances and precision manufacturing. The wide selection 
of more than 400 different magnetos in our line enables u 
to use standard components, keeping manufacturing costs 
down and giving you higher quality at a lower price 


Your new product plans are always treated in complete 
confidence. Only the men working on your project know 
about it. And... after design and field testing, Fairbanks 
Morse is equipped to manufacture and ship in accordance 
with your schedule requirements. 


Also important to you and your customers ... Fairbanks 
Morse assumes complete responsibility, from design studies 
to field service. More than 2,500 authorized service stations 
throughout America are equipped to handle repairs, re 
placements, and parts for more than 3,500,000 Super-Spark 
magnetos now in use. 


So, whatever your special requirements may be: radio 
shielding, fungus protection, special mounting, flywheel ap- 
plication, heavy-duty design, or extra voltage output cal 

on Fairbanks-Morse for expert engineering and complete 
follow-through! Write to Fairbanks, Morse & Co., Magneto 
Division, Beloit, Wisconsin, for Bulletin FM75F. 


Ca FAIRBANKS- MORSE 

MORE THAN 3,500,000 name worth remembering when you want the BEST 
MAGNETOS IN THE FIELD MAGNETOS * REWIND STARTERS » WATER SYSTEMS + GENERATING SETS. 

PUMPS * MOTORS * SCALES + DIESEL LOCOMOTIVES AND ENGINES 
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M-R-C 24 


originated by M-R-C and manufactured for 38 years— 


ideal for applications requiring maximum thrust 


capacity in both directions, in single-row bearing space. 


Advantages of the 
M-R-C 9000 Series Ball Bearings: 


— Equal thrust capacity in both directions. 


— Provide: maximum load carrying 
through optimum ball complement. 


— Often permit replacement of duplex 
pair of bearings with single bearing. 











a 














M-R-C Engineers are available for 
consultation on your bearing problems. 














Oe on on ceken O's -8 at Mimeneon-f-fel-W Gmanhen | 


Executive Offices: JAMESTOWN, NEW YORK 
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Nickel plated copper is just one of the many special! wire 
composites developed by Sylvania to meet exacting 
wire requirements. 


Sylvania Composite wire 
offers high conductivity at 
higher operating 
temperatures 


O YOU HAVE AN APPLICATION for 
D a high conducting wire that can 
withstand higher temperatures? If so, 
Sylvania’s nickel plated wire can offer 
the right solution, at the right price. 

Here is a wire which has conductivity 
approximating that of copper, yet will 
withstand operating temperatures up 


to 150° C higher than copper. 

Nickel plated copper is just one of 
many special cold-drawn wires devel- 
oped by Sylvania. If your interests in- 
clude other than magnet wire types, it 
will help you to know that Sylvania is 
one of the nation’s top custom platers 
of wire. Depending on the properties 


you want, Sylvania can custom plate 
wire in ranges from “‘flash” to 20% by 
weight in a wide range of materials and 
supply it in sizes from .250 to .002. 
Your custom wire can be clad, too, in 
justabout any combination of materials. 


ee Oe 


PARTS 


DIVISION Ts 


ym 


molded electronic plete story write for the Wire Facilities brochure. 


Special Wire is an important phase of Sylvania’s 


unique service to product designers. For the com- 


metal special 


stamping wire plastic parts 


It’s included in Sylvania’s ‘Portfolio of 4-way 
service to designers.’’ Address Dept. F33S. 


® SyLVANIA ELectric Propucts Inc 
1740 Broadway, New York 19, M. Y 

In Canada: Sylvania Electric (Canada) Ltd 
University Tower Bidg., Montreal 


LIGHTING + RADIO + TELEVISION + ELECTRONICS + ATOMIC ENERGY 


, seen a oc 
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'.sedesigned 
to meet your 
most exacting 
specifications 


Thermoid Friction Materials fit into your designs 
perfectly because they’re custom-engineered to your 
exact specifications. 

In Clutches manufactured by Twin Dise Clutch Co., 
Racine, Wisc., two Thermoid Clutch Facings, devel- 
oped from superior compounds, provide smooth, posi- 
tive engagement with minimum wear. 


Leading manufacturers coast to coast have found it 
pays to specify Thermoid Friction Materials—not 
only for quality, but for Thermoid’s Personalized 
Engineering Service. Thermoid is big enough to handle 
mass production demands . . . small enough to assure 
close liaison with your engineering staff. 

Look to Thermoid, too, for Fan Belts, FHP Belts, 
Flat Belting, Radiator Hose and Hose of any type— 
designed to fit your most exacting requirements. 


Thermoid Company 
Original Equipment Division 
Trenton, New Jersey 


can easily be converted to a singk 


New Parts and Materials continued 


1.5, 3, 6, and 12 sec (standard It 
| 


time-cycle operation by the removal 


of one tube from the unit. Instant 


starting cold-cathode tubes are said to 


require no Warm-up tine 


+ 


doubk throw load contacts 


for 8 amp, 115 
to 400 cps). The timer is 5 x 44 x 3} 
in. deep. Farmer Electric Products 
Co., Inc., 2300 Washington St., New 
ton Lower Falls, Mass 

For more information 


Circle 79, inside back cover 


Hermetic 
Power Transformers 


The 14 standardized 


For more information 


Circle 80, inside back cover 


Synchronized Multiple 
Drive System 
Ihe heart of the system is a spe 
illy designed power unit which in 
terlocks motors by means of electrical 
impulses Turning the control dial 
on the power unit varies the speed 
of every motor in the system equally 
ind simultaneously. Motors are of the 
-c, squirrel-cage induction type, con 
nected to the power unit by means of 
standard three-phase circuitry 
(Continued on page 303) 
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_© 
C437A GAS PRESSURE SWITCH 


oS (#=2z © 


} ! 
246 801246 
ounces 


New Industrial 
Gas Pressure Switch 


offers 4 exclusive safety features 


Use this new Honeywell C437A Industrial Pres- 
sure Switch as a safety cutoff on multiple burner 
gas installations as a pressure controller for 
. or as a differential controller 
for air or non-hazardous gases. It’s simply de- 
signed, yet provides complete protection. 


hazardous gases. . 


The C437A Industrial Gas Pressure Switch has 
these exclusive safety features: 


1. Sealed Pressure Chamber—Should the dia 
phragm rupture from over pressure or any other 
cause, gas can’t escape into the switch compart- 
ment or to the atmosphere. The pressure chamber 
is fitted with a pipe tap to permit venting to 
the stack. 


2. Protected Settings —All adjustments are inside 
the case for protection against careless or acci- 
dental manipulation. A metal plate on the side of 
the case must be removed before changes in ad- 
justment can be made. 


@ REFERENCE DATA: 
Send for Specification 
S1011-1 Honeywell Gas 
Pressure SwitchC437A 
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3. Ever-Visible Switch Position and Control 
Settings —The entire cover of the pressure switch 
is a window. Position of the mercury switch and 
adjustment of the control settings can be deter- 
mined at a glance. 


4. Lockout Mechanism—An optional safety fea- 
ture, when manual resetting is desired. The lock 
out mechanism prevents the switch from remaking 
contact after pressure has once dropped below the 
setpoint even though pressure returns to 
normal. The lockout button the only 
adjustment that can be manipulated without re 
moval of the protecting metal plate. 


release 


1S 


For complete information, call the nearest Honey 
well office. A Honeywell sales engineer is as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co 
Industrial Division, Wayne and Windrim Avenues 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


NEAPOL'IS 
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Saves 40% Space! 


TRONGER, TO 


Than Outmoded 
Tie Rod Cylinders! 
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SQUARE HEADS WITH TIE RODS 


4 40% 


DOORS 


T-J SPACEMAKER .. . provides additional room for 
adjacent equipment without sacrificing strength 























NEW LITERATURE .. . send today 
for new Bulletin with complete de- 
tails of Spacemaker line. 


CYLINDERS 


Offer All The Extras As Standard! 
@ NEW exclusive Ingenious Cushion Designs... Super Cushion 
Flexible Seals for Air...New Self-Aligning Master Oil Cushion 
@ Compact design eliminates tie rods, saves up to 40% space 
@ Proven Performance. . . with Extra High Safety Factor 


@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
extra cost). 


@ OIL pressure to 750—AIR to 200 P.S.I. 


You'll find many answers to automation in your plant with T-J Space- 
maker Cylinders! Designed with years-ahead features for top perform- 
ance and dependability.Wide range of styles, capacities . . . for all kinds 
of push-pull-lift operations . . . reduces man-hours and costs! Write 


The Tomkins-Johnson Co., Jackson, Mich. 


MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 
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New Parts and Materials continued 


Enclosures available include 
proof, totally-enclosed and explosion 
proof designs. Speeds of from | to 
10,000 rpm are available in ratios of 
up to 5:1, and higher speed ratios 
can be supplied. Motors can be fur 
nished from 4 to 25 hp at maximum 
rpm. Varidyne power units are avail 
able to carry from 1 to 50 hp con 
nected load. U. S. Electrical Motors 
Inc., Box 2058, Terminal Annex, Los 
Angeles 54, Calif 


drip 


For more information 


Circle 81 


inside bock cover 


Automatic Transmission 
For Small Engines 

A two-speed transmission for small 
gasoline engines is dependent on the 
engine speed alone. One control, the 
accelerator, accomplishes the shifting 

Low speed is one-half engine speed 
High speed is 80 per cent of engine 
speed. Trimatic Drive is adaptable to 
all makes and models up to 3 hp at 
3600 rpm. ‘Triune Products Co., 
23350 Edward St., Dearborn 7, Mich 

For more information 


Circle 82 


inside back cover 


Analog-to-Digital 


Converter 
An automatic instrument for pre 
cise high-speed measurement and dig 
ital recording of outputs from low 
both aircraft 
and ground operations measures d-c 


voltage transducers in 


voltages with resolution of 124 


micro 
volt, by means of a digital scanning 
technique. Unknown voltage is com- 
pared with standard reference voltage 
through the use of 12 digital scanning 
units; a thirteenth indicates polarity 
All scanning units are modular 

This new counts 


instrument at a 


(Continued on page 306) 
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MILFORD 


RIVETERS= 


for faster assembly, 
for dependable fastening 


Fasten a wide range of assemblies 
Safely—Rapidly— Automatically 
with Milford Rivets and Riveters 


Delicate wrist watch bracelets . . . 
rugged, heavy-duty truck brake lin- 
ing—a wide range of parts like these 
are being fastened safely and eco- 
nomically with Milford Rivets and 
Rivet-Setting Machines. 

Call on Milford’s versatility and 
skill to adapt a basic rivet-setting 
machine to your particular require- 
ments—call on Milford to solve your 
fastening problems and come up with 
substantial savings. 

To cut production costs, improve 
product appearance, fasten assem- 
blies automatically—get in touch 
with Milford! 


Sets two rivets 
in one operation 


Rivets deep 
hollow shapes 


automatically 


Sets heavy-duty rivets 
rapidly, automatically 


MILFORD RIVET 
& MACHINE Co. 


MIL 
ELY 


FORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
RIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 
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IVE PROBLEMS... 


ersal joint assemblies 








Clean, sustained lubrication. 
Efficient operation in wet or dry, 

J i 
corrosive or abrasive conditions. 

. . . . ‘ and in extrem f temperatures. 
Each of these drives posed its own set of design . ms « emes of temperatures 

bl to B Tool Mfc. Co. Gard Calif High overload capacity. 

»roblems to Burg Too g. Co. Gardena, Calif. 
I “ pa Z sal ae — Lou deflec tion rate. 

and all were effectively solved with Apex uni- High strength-weight ratio per size. 

Long, trouble-free service life. 
You'll find complete information, and some very 
I 

helpful Application Data Sheets, in our Catalog 


write, on your company letterhead please, 


The spindle, indexing and speed control drives 
on this Burgmaster turret drill are served by 


Apex covered double universal joint assemblies. 


versal joint assemblies. 

If your design problem involves universal 
joints or universal joint assemblies, consider 
these advantages, exclusively yours when you 27: 


specify Apex covered industrial universal joints: for your copy. 


industrial universal joints—3/8” to 4” diameters 





THE APEX MACHINE & TOOL COMPANY 
1039 S. Patterson Blvd. * Dayton 2, Ohio 
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Super soft rubber answers many problems! 
SEALS! CUSHIONS! ABSORBS SOUND! 


Here’s an exciting new material formulated and bonded conveyer belts where superior gripping 
developed by ROTH Rubber...a non-porous and cushioning qualities are required. It may be 
rubber with a softness from 5 Durometer up. the solution to your problem. Check the specifi- 
Applications range all the way from a tiny, sound cations, send the coupon for a free sample 
absorbing mounting ring used in a hearing aid to ROTH will be happy to work with you 


. . . . . 7 . . + . . . . . . . . . . . . . . . . . - . . . . 


° PHYSICAL PROPERTIES—ROTH RUBBER COMPOUND D992 


AGED 70 H ‘ 


ROTH MOLDS AND COMPOUNDS 7 7 
RUBBER TO MEET ALL SPECIFICATIONS. Somd or ree Sample OF THE 
TELL US YOUR PROBLEM. NO OBLIGATION! 


RUBBER COMPANY ve 


1860 8. 64th Avenue, Chicago 60 








Why Lubrication Engineers 


Specify ny! 


Tubing To Solve Hard-Service 
Installation Problems 


e Push-button power lubrication systems like the installation shown above 
depend on NYLAFLOW pressure tubing for this tough service. For 
flexible NYLAFLOW, produced from specially processed nylon, has the 
characteristics required to make these systems desirable—cost-wise and 
performance-wise. 


ALMOST UNLIMITED FLEX LIFE—The continuous flexing and 
vibration of automobile front wheel suspensions causes no fatigue 
in highly flexible NY _LAFLOW. 


HIGH STRENGTH — Few tubings can approach NYLAFLOW’s 
high strength per weight ratio. NYLAFLOW, available in burst 
strengths of 1000 psi. and 2500 psi., is 1/2 the weight of aluminum, 
| /9th the weight of copper. 

CRUSH PROOF, DENT PROOF —NYLAFLOW’s bone-like 
structure offers high resistance to accidental shock or impact. 
CORROSION RESISTANT—NYLAFLOW is impervious to 
hydrocarbons and practically all solvents, including hydraulic 
fluids, alkalis and salt spray. 

LOW INSTALLATION COST—NYLAFLOW requires no pre- 


bending for installation — bends easily and symmetrically to exact 
shapes required, needs no special fittings or flexible couplings, and 
is easily worked from light, compact coils. 


NY LAFLOW is available in a variety of sizes and coil 
lengths. Write today for latest test and application data. 


THE POLYMER CORPORATION of Penna. ¢ Reading, Penna 
In Canada: Polypenco, Inc., 2052 St. Catherine St., W., Montreal, P Vv 


Pp 
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speed of 400 steps per se 
gives 20 measurements per 
At the end of each measure 
converter provides a relay clos 
triggers the recorder. Non-Li 
tems Inc., Del Mar Airport, Del Maz 
Calif 

For more information 


Circle 83, inside back cover 


Hermetic 
Plate Transformers 


In addition to the primaric 
tapped for 105 
scTVv ice the cco 
} 


tapped 


to provide eithe 
output voltages 
Eight standard types cover the rang 
om 365 v, dc, at 275 ma to 2550 
it | imp nited ‘Transform 


150 Varick St., New York 13 


For more information 


Circle 84, inside back cover 


Insulating Washers 
Washers and dis 


ym plast hee 


pl \ducti m rates, h ! 
of +0.001 in. on ID and 
on OD Parts as small a 

in. ID and as larg 
] in. ID are curr 
duced Thickness« SI 
to 4 in. In addition 


nsulators are also being 


film and sheet nylon 
lene Teflon, Kel-I 
nolics, glass-melamine, 
icetate material rr 
Developing Co., 401 
Brooklyn, N. Y 

For more information 


Circle 85, inside back cover 


Volt-Ohm-Milliammeter 


The instrument is fused to prevent 
most common burn-outs and instru 
ment damage through misapplications, 
ind it has complete meter movemen 
overload protection. Forty-three un 
duplicated ranges provide a lower ra 
tio of ranges for rapid, reliable and 
iccurate measurements in the center 
of the dial. A-c current ranges (from 
1.5 ma to 15 amp) eliminates the 
need to carry a separate meter. The 


(Continued on page 310) 
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For appliances, for other steel products ... when the job calls 
for galvanized steel, Weirkote does that job better 


Weirkote is made by a special continuous galvanizing 
process ... and a tight zinc coating is applied. 

Result: Weirkote is resistant to peeling, cracking 

and flaking, even under the severest stresses of fabrication. 
The coating stays uniform, flows evenly with the base 

metal, and holds fast under the deepest draws. 

Amazingly corrosion-resistant, too! 


These are just a few of Weirkote’s bonuses in durability, 
economy, customer satisfaction. Make it a point to 
investigate Weirkote from Weirton! Remember: In the long 
run, galvanized steel... in the LONGER run, WEIRKOTE. 





put these bonus 





advantages of 


PC ieanth 


PSBerere: 


galvanized steel 
to work for you! 








STEEL 


WEIRTON STEEL COMPANY 


WEIRTON, WEST VIRGINIA 


Here’s why Dayton’s experience 
in supplying 76% of the V-Belts for 


Variable Speed Drives can help you 


Virtually every probiem present on any V-Belt drive must 
also be met in building a V-Belt to meet Variable Speed 
Drive specifications 


In addition, two problems must be overcome, whose 
difficulty of solution puts V-Belts for variable speed use on 
the highest level of V-Belt design. These two problems are 
































For this rugged sheet metal press, Dayton Double Cog-Belts pro- 
vide maximum longitudinal flexibility, extra strength and durability 
to take the high loads, high starting torques of the horizontal 
Variable Speed drive motor. Exclusive Double Cog design permits 
use of minimum width pulleys. 
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RATE OF WEAR 


1. The need for extreme longitudinal flexibility coupled 
with tremendous transverse rigidity to accommodate sub- 
diameter pulleys and maximum axial pressures, and, 


2. The need for a V-Belt of minimum width and thickness 
capable of meeting the requirements of a full speed range 


] 


plus the ability to maintain exact speeds at each level. 


The ever-increasing market for variable speed drives of 
higher capacities and greater speed ranges requires a con- 
tinuing program of V-Belt development. One of the most 
successful V-Belt designs resulting from this program is 
the exclusive Dayton Double Cog-Belt.* 


The Double Cog-Belt is the closest approach to the 
theoretical ultimate in V-Belt design, offering the highest 
pull-out torque of any V-Belt made. For its effective depth 
it provides a higher degree of longitudinal flexibility than 
any other V-Belt design and is capable at the same time of 
withstanding maximum axial pressures. These are among the 
reasons it is especially adaptable to variable speed service. 


Variable speed drive manufacturers have, through ex- 
perience, become convinced of the tremendous worth of 
Dayton’s exclusive V-Belt designs and Dayton’s skill in 
developing internal constructions to meet high and rigid 
requirements. As a result, Dayton supplies 76% of the 
V-Belts for the variable speed market. 


a i 
WEAR DUE TO 
AND 
OVERLOAD 


PROPER 
| 4 | My ly TENSION | 
WEAR DUE 
SLIPPAGE | 


40 45 50 55 


Product Engineering 








Vertical variable speed motor on this automatic Glue Spreader re- 
ceives full, non-slip power from Dayton Variable Speed Cog-Belts 
Exclusive single Cog design offers instant speed changes, assures 
maintenance of constant speeds for all operations. 


Tremendous crosswise rigidity is provided by Dayton Double 
Cog-Belts to maintain precise speed control. Greater surface area 
rapidly dissipates heat of flexing, prevents heat build-up. Light 
weight reduces centrifugal forces and internal stresses 


Dayton’s experience in building special V-Belts extends 
into every major field of V-Belt drive design. 


In agriculture, heavy duty variable speed drives are used 
as traction drives on self-propelled farm implements. In 
addition, Dayton has designed and built special V-Belts, 
which successfully cope with such problems as misalign- 
ment, lack of tension adjustment, sub-diameter pulleys, 
backside idlers and use as a clutch 


In railway, V-Belts for under car drives for lighting, 
heating and air conditioning, are required to meet a whole 
new set of conditions, among them being extremes of 
weather, misalignment and continuous service. Dayton de- 
veloped the first V-Belt drive for caboose electrification, 
which involved taking power off one side of a Cog-Belt 
and transmitting it from the other. Exclusive design of the 
Dayton Cog-Belt has been found so suitable for power trans- 
mission on the auxiliary drives of Diesel locomotives that 
they are installed as original equipment on over 90% of 
al) new Diesels. 


In household appliances, Dayton has delved deeply into 


*™ 


Dayta 


the problems of designing and producing FHP V-Belts 
which will give long, efficient service with almost no main- 
tenance. High on the list of problems are lack of space 
for take up, sub-diameter pulleys and elimination of vibra- 
tion. These problems are simple enough to solve in pilot 
V-Belts, but Dayton has a successful record of maintaining 
pilot quality in production quantities 


In industry, conditions which require special belts vary 
from the space and weight limitations of machine tool 
manufacturers, to the “full surge” loads which hit a set 
of V-Belts when peak power is applied instantaneously. For 
general industrial use Dayton produces a standard line of 
V-Belts which can accommodate over a quarter million 
different drive designs. 


For the answer to your drive problem, whatever it is, con- 
tact the V-Belc manufacturer who supplies 76% of the 
toughest V-Belt drive market in the world— The Dayton 
Rubber Co., Ind. O.E.M. Div., Dayton 1, Ohio. 
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YEARS OF PROGRESS 


WORLD’S LARGEST MANUFACTURER OF V-BELTS 


industrial Sales Engineers in Atlanta, Chicago, Cleveland, Davenport, Dayton, New York, San Francisco and St. Louis. 
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The new Gerotor MB-PMB1.5 Pump-Motor opens wider 
horizons to the hydraulic designer. Usable as either a 
pump or a motor, this compact power-package delivers 
a combination of features previously not found in stand- 
ard designs. 

@ 2000 P.S.I.—S5000 R.P.M. 

©115% Starting Torque 

©10—1 Speed Range, at 

® Constant Torque 

@ Reversability 

®Up to 3.4 H.P. 

@ High Efficiency, at 

@Low Operating Cost. 


Consult your nearest Gerotor distributor. Free literature 
available . . . write: 


Pogues Mivugh Ted Power 4y- 


CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 


— . 


Hydraulic ff Variable 
Pumps Speed 

and 4 Hydraul 
Motors 4 Transmissions 
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s doubly shielded (45 MA move 

ment) to insure reliable performance 
nd permanent accuracy 3 per cent de, 
+ per cent ac 

Weight is 4+ Ib, 4 oz. Measures 
33 x 6% x 74 in. including leather 
carrying case. Phaostrom Instrument 
& Electronic Co., 151 Pasadena Ave., 
S. Pasadena, Calif 

For more information 


Circle 86, inside back cover 


Subminiature Relay 


Contact ratings of this six-pole, 
double throw unit are 2 amp, non 
inductive, at 29 v, dc Vibrational 
characteristics of 10 G through 2000 
cps. U.S. Relay Co., Los Angeles, 
Calif 

For more information— 


Circle 87, inside back cover 


Intervalometer 


Equipped with as many as eight 
timing switches, this device operates 
it different intervals varying from 
0.01 to 20 sec The intervalometer 
is now being used in fire-control sys 
tems and automatic guidance systems 
in aircraft and other industries 

The unit has double-flange mount 

(Continued on page 311) 
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New Parts and Materials continued 


and is 12 in. in diameter. According 
to the number of pulses required for 
any specific operation, the length varies 
from 34 to 4} in. and the weight var 
ies from a minimum of 6 to a maxi 
mum of 8 oz. Motronics Corp., 24] 
Concord St., Glendale, Calif 
For more information 


Circle 88, inside back cover 





Measuring and 
Calculating Instrument 


I'his stainless stecl instrument com 
bines the functions of a slide rule, 


vernicr caliper and depth gage and 


computer. An adjustable vernier scal 
llows for easy maintenance and 
tention of accuracy. Purple enamel 
used in the precision-etched scale lines 
for better light reflection. 

I'he pocket-size device measures 
43 x 14 x 4 in. thick and provides 
direct readings of circumferences and 
cross section areas. The slide rule will 
multiply, divide, find squares and 
square roots. Caliputer, P. O. Box 
586, Rancho Santa Fe, Calif 

For more information 
Circle 89, inside back cover 


Miniature, Flush-Type 
Pressure Transducer 


\ transducer for translating static 
or dynamic pressures into a linear out 
put voltage is made of stainless steel 
lhe flush diaphragm, which is integral 
with the body of the instrument, al 
lows it to be mounted in aircraft 


(Continued on page 312) 
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Our customer* needed a variable speed device to power 
a conveyor “‘assembly and test stand’’ which would ac- 
commodate metal conveyors up to 18 feet in width and 
up to 100 feet long. The Gerotor Variable Speed Hydraulic 
Transmission was the drive selected because it has a: 


1. wide enough speed range 
2. smooth enough power flow 
3. built-in overload protection 
4. compact size, and 

5. low maintenance factor. 


The installation engineered by Gerotor allows the operator 
to run the conveyor at speeds from a smooth creep con- 
dition of 6 inches per minute to 120 feet per minute. The 
added versatility of being able to adjust the torque output 
at any speed was theirs at NO EXTRA COST, and the 
conveyor can be stopped or reversed by means of the 
Gerotor Transmission. 


If you have a hydraulic transmission problem .. . bring 
it to Gerotor. Free literature available . . . write: 


“nome on request. 


Variable 
Speed 
Hydraulic 
Transmissions 
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Prove the difference in 
worm gear speed reducers 
yourself. Here’s how... Cire 90 mide back cove 


For more information 


... On this chart we've plotted the mechanical horsepower 
capacity of Cone-Drive worm gear speed reducers against 
their center distances. Ratings are for Class I Service with 
a 5:1 reduction and an input speed of 1750 rpm. 


All you have to do is plot the corresponding ratings for 
the speed reducers you're now using or planning to use. 
We think you'll be surprised at the results.* 


For details on Cone-Drive gearing’s double-enveloping 
design and specifications, ask for Bulletin 600C. We'll Single and Two-Circuit 
send it to you immediately without obligation. ae 
Switches 
* If you're too busy to ‘‘Do-it- A linc f 15 


O my] i 
yourself’, Cone-Drive rep- amt} 
resentatives will be glad to circuit toggle witches « 
show you filled-in charts atic at 55 ; 

D i-c operation are ival 

a ™ separate witching 
ONE-ES RIVE GEARS = : + ee 
: - ? ingcle-n 
euaion VK, hugan /oot 4 Mod i YU 1 i singit 


(OWU2GHT 
OOURLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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FAST, LOW-COST CHANGE IN DIRECTION OF FLOW. Removal of > 
the body cap permits reversing the cage assembly to allow 
change in direction of flow. In addition, this feature lets you 
change seat material, and clean the valves thoroughly and 


quickly 


INTERCHANGEABILITY of seat material to meet your operating 
requirements is another feature of the Rockwood Top Entry 
Ball Valve. Seat can be furnished in Buna-N, Neoprene, 


Kel-F, Teflon, and Nylon. 


without removing the valve from the line! 


EASY INSTALLATION AND OPERATION is permitted because of 
the new handle design. This new design allows the handle to 
be placed in any of eight positions! 


Now!... New Rockwood Top Entry Ball Valve 


A new concept in valves that 
saves you money and time! 

Made of bronze the new Rockwood 
Top Entry Ball Valve is ideal for han 
dling oxygen and hazardous liquids as 
well as water, oil and gas. It carries 300 


lbs. per square inch on water, oil and gas 
and 400 lbs. per square inch on LP gas 
and is available both with sweat ends 
and screw ends, in sizes 4%”, %" and 1 
Write for complete data on this 
unique full round pipe size flow. 


ROCKWOOD BALL VALVES 


FULL, R. 


FLOW 


Distributors in all Principal Industrial Areas 
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ROCKWOOD SPRINKLER COMPANY 
1301 Harlow Street 
Worcester 5, Mass 


Please send me complete informa- 
tion on Rockwood Top Entry Ball 
Valves 
Name .« 

Title 
Company 
City 


Zone State 





BRUSHES for all rotating electrical equipment (Automotive-Aviation- 
Industrial-Traction, etc.) = ESE 
GRAPHITE TUBE ANODES 


[ GROUNDING RODS for protection against rust (earth and water types) 


NON-WELDING ELECTRICAL CONTACTS 





VOLTAGE REGULATOR DISCS (carbon piles) 


WATER HEATER and PASTEURIZATION ELECTRODES 


BEARINGS 


WELDING PLATES and PASTE 





[| RESISTANCE WELDING and BRAZING TIPS 


MOLDS and DIES 


“EVERYTHING 
IN CARBON 
BUT DIAMONDS!” 


T | SPECTROGRAPHITE 


[ | POROUS CARBON 


SEAL RINGS 








r] FRICTION SEGMENTS 








[| TROLLEY SHOES 





[| CHEMICAL CARBON and GRAPHITE ANODES (Plain or treated) 





— CARBON RODS FOR SALT BATH RECTIFICATION 


[| CLUTCH RINGS 








[| ELECTRIC FURNACE HEATING ELEMENTS 


[ | BRAZING FURNACE BOATS and FIXTURES 


[| CONTINUOUS CASTING DIES 











CL) PUMP VANES 


PURE CARBON... and many other carbon-graphite-metal powder 
products 








WRITE FOR DETAILS ON ANY PRODUCT 


STACKPOLE CARBON COMPANY, Si. Marys, Pa. 


New Parts and Materials continued 
switch designed for on-off operation 
Model 91 is a two-cit 
double-throw switch with a center 
off” position Model 92 is a tw 


cuit, single-pole, 


rcuit unit similar to Model 9] 
cept that it throws directly from 
circuit to another with no “off 
sition 

All are rated for i hy 

15 amp service at 125 y 
it 250 \ Dimensions are: 4 x 
. in. long. McGill Mfg. Co 
ne., Valparaiso, Ind 
For more information 


Circle 91, inside back cover 


Voltmeter 


Lhe meter 


+ 
Whi 


in the 
11 v, with high reading 
hanging from rms to pe 
ilibrated in rms for 
vy max. Boonton Electron 
73 Speedwell Ave Morr 
N. J 


For more information 


Circle 92, inside back cover 


Adjustable Power Supply 
Input is regular 115 v, ¢ 

Output voltages are adjustable 

following ranges: 2500, 5,! 

15,000, 25,000 v. Output i 

ck Pre Measurements ( | 

Kings Highway, Brooklyn 23, N. } 

For more information 


Circle 93, inside back cover 
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To disconnect DC generators 
from the batteries which 
they are charging when 
current flows from the bat 


the one source for . ei 


that offers engineers ren srt thi 


complete design flexibility my pon 


abie, too, with time delay 


The designer confronted with the specification of a relay has a genuinely 





unusual opportunity when he discusses his problem with an ASCO engi- 
neer. For the ASCO representative can suggest a relay for use as a unit, or . That handle motor loads 
as a control panel component, and meet the designer's need exact/) directly. Simple screwdriver 
hci aoe 
ASCO offers both magnetically and mechanically held relays — _ % 2 — pene 
; i = delays trom 42 to 6 seconds 
both available with ip to 12 poles normally open or normally at any standard voltage. Used 





closed — in 10 and 25 ampere sizes, AC and D¢ Ng, extensively on new brake 


winding motors 
In addition, ASCO lists a highly diversified line of special pur- . 


pose relays as Slandard calaiog iteni 
I 


Finally, should any of these relays fail to meet specialized require- 
I 
ments — ASCO will design and manufacture one or more that will 
And most important — 
Operate on voltage or current 
For assured performance, ASCO Relays are current and voltage rated " differential of 2 ess if 


make” and ‘break’. Almost unlimited pole combinations mean fewer ns , equired. Adjustable dror 
relays in a system — more reliable operation. Adaptability of many proven out is standard. Adjustable 
contact materials, arcing contacts, blowout coils and Class H insulating . « pick-up is available 


materials to ASCO Relays means suitability for all applications 


With this complete flexibility the designer can select a relay that meets 
his requirements, rather than have the relay limit his design 


There's one source that solves virtually any relay problem — ASCO 
Why not have the ASCO engineer call — or write outlining your relay 


problem. We'll be pleased to assist you. “Coil-less” type, designed 


to function like a current 
transformer. Load cable 

through relay provides mag 
netic field for relay operatior 


Many application requirements are met and sur- This standard ASCO Mechanically 
passed with standard ASCO Magnetically Held Re- Held Relay—Bulletin 1256—with- 
lays. For example, the Bulletin 1055 Relay adapts stands severe shock and vibra- 
readily to such specialized control applications as tion—is used extensively for mo- 
contro! circuit transfer relays and mechanically bile units, central station control 
interlocked relays for reversing motors units and circuit transfer relays. 





TRADE MARK 
70 
HALLMARK 


Through the years, 
our trade mark has 
become a mark of 


a p 
quality that stands / 
for the simplicity, 


efficiency and dependability of Curtis 
Universal Joints . . . the Hallmark of 
the industry. 

In a wide range of applications, Curtis 
Joints offer the designer assurance of 
long life and trouble-free performance 
— because they are quality-controlled at 
each step of manufacture. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 
@ Fewer paris, simpler construction 
@ Complete equipment for government tests 


Our catalog torque and load ratings are sub- 
stantiated by constant tests. You can depend 
on them 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 


¢ CURTIS 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 





CATALOGS and BULLETINS 





To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 338 


Adhesives, Coatings, Sealers—] 
14 


ind sealer I \ . nside back cover 


Adhe ] ( 
sion, Muinnesot g & O-Rings 
Manufacturing Co., 423 P 
Detroit Micl 


1ora1 t 
Ivall 


Circle 94, inside back 


Iiyvdraulic Cylinder Moutings—} 
pp, ¢ ntains du 
m univel nd Circle 101 
Hanna I ¢ 
Elston h Electro-Mechanical Assembly Kits 
PDS 


Circle 95, inside back 


nh dimension 


Speed Control Valves—Bi 
{ pp } a. LU-2 
N. ¥ 


102 nsige back cover 


Panel Meters—¢ 
Circle 96, inside back « 


Thumb Nuts and Screws—Bu!l 


back cover 


Circle 97, inside back 


Fastenings 


ribes line of bolt 


ind other industrial 


Circle 104, inside back cover 


ing illustration 


Heavy Duty Clutches 


formation and _pricc 
Bolt Co., Milldale, Conn 


Circle 98, inside back cover 


) ¢ ell 


Metalworking—Booklet, 2 pp, «a Circle 105, inside back cover 

scribes production techniques, iny 

ing expanding, shrinking, rolling of Packings—Bulletin, 8 pp, describe 

metals, Includes step-by step drawing nlit and folded tvpes of Teflon en 
‘ ‘ rs we YI 

ind a typical sequence. Grotnes Ma-  velone easkets. solid gaskets and pack 


hine Works, 5454 N. Wolcott Av« gs. Raybestos-Manhattan, Inc., I 
i N. J 


Circle 99, inside back cover Circle 106, inside back cover 


Die Casting Alloys—Booklet, Miniature Gear Train—Brochure, 
describes the requirements for a zi hae | nformation for setting 
base alloy both for die casters and for (Continued on page 318) 
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IF YOU PRODUGE PARTS 
FROM STEEL TUBING... 


it may pay you fo investigate 
new forming methods 


TUBE 





() 





TO THIS 


2 ESRD 


BY HYDRAULIC FORMING 




















FIRST mi 


HYDRAULIC 


PRE-FORMED ll FORMING 


Often a single change made in your production pro- 
cedures can result in a better product with savings in 
fabricating time and cost. And even if your current 
production methods are “good enough”, you can't 
afford to overlook any improvement which might be 
adapted to your operation. For example, hydraulic 
forming is a unique, simple forming method having 
advantages—where applicable—which include fewer 
operations to produce the finished part, reduced tool 
costs and lower maintenance costs. 


But whether you form your product hydraulically or 
by other methods, the original tubing you choose 
must be right... must have the precise combination 
of formability and strength required for your prod- 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beover Falls, Po.— Seamless Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio—Welded Cerbon Steel Tubing 
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TO THIS 











PART 


SECOND 
=o I 
FORMING 


ct. Only with the right tubing can you make that 
product to quality standards, at the lowest possible 
cost to yourself. And whatever your manufacturing 
requirements may be, B&W Mechanical Tubing can 
meet them. It is available in the fullest range of 
analyses, sizes, finishes and properties, and one com- 
bination of these is tubing tailor-made to your re- 
quirements. 


Call for Mr. Tubes. He’s your link to B&W through 
our Regional Sales Offices and a nationwide network 
of experienced tubing distributors. Get the benefit of 
his complete knowledge of tubing for all applications 
to help you match tubing to your requirements and 
to point out practical fabricating economies. 


TA 4055(m) 
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Snderwater Sightseer. 


EXTRUDED TUBING 


You'll agree that a snorkel is no better than its life-line, 
the tube that carries the vital supply of air to the swimmer. In both their 
single-tube and their “Double-Header” snorkel, 
Globe Rubber Products of Philadelphia, use acetate tubing from 
Gering’s Extruded Products Division for this important task. 


COMPLETE PRODUCTION FACILITIES! 


For the finest in light- 
weight, durable, easily formed 
plastic extrusions in a complete 
range of thermoplastic materials, 
come to Gering. At your service are 
hundreds of dies . . . complete 
custom die-making . . . and a wide range of modern 
extrusion equipment. Why not send us your 
blueprint—let us bid on your next job. Find out for 
yourself that Gering means tcp quality plus dependable 
delivery . . . made possible by one of the most complete and 
efficient extrusion plants in the world! 


Service + Quality - Dependability 


Acrylic, Vinyl, Polystyrene, PRODUCTS, INC. 
Ethyl Cellulose, Copolymers KENILWORTH, N. J. 


Visit Our Booth Number 944-945, National Plastics Exposition, New York Colosseum, 
June 11th to 15th 


Gering Extrudes 
Polyethylene, Acetate, 
Butyrate; (Tenite II), 
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Catalogs and Bulletins continued 
up compan standard for gear train 
design. Washington Machine & Tool 
Works, Inc., 1001 Washington Ave 
S., Minneapolis 15, Minn 

Circle 107, inside back cover 


Semi-Pneumatic Wheels—Data Sheet 
401, 4 pp, contains specifications and 
design engineering data for puncture 
wheel Gleason 


Milwaukee 


proof, steel disc 
Corp., 250 N. 12 St 
Wi 

Circle 108, inside back cover 


Automatic Transfer Switches—Publi 
cation 596, 16 pp, describes electro 
magnetic devices designed to transfer 
load from normal to emergency powe! 
source. Automatic Switch Co., 391 
Lakeside Ave., Orange, N. J 

Circle 109, inside back cover 


Wound Cores—Bulletin WC-356, 32 
pp, includes mechanical dimensions, 
tolerances, weights, along with curves 
giving exciting runs va per lb and 
watts per pound and the a-c magneti- 
zation with various d-c bias. Tohmas 
& Skinner, Inc., 1178 E. 23 St., In 
dianapolis, Ind 


Circle 110, inside back cover 


Precision Components—Bulletin G-3, 
+ pp, contains specifications for en 
ipsulated precision wire-wound re 
sistors, encapsulated toroid coils, mini- 
iture magnetic clutches, precision wave 
filters, telemetering filters, precision 


ratio transformers, miniature toroid 

ver transformers, magnetic ampli 
fiers, decade inductor units, program 
equalizers, variable filters and variable 
ittenuators. Hycor, 12970 Bradley 
Ave., Sylmar, Calif 


Circle 111, inside back cover 


Springs—Catalog 5, 47 pp, contains 
design formulas, metal properties, ap- 
plication data for helical and wire 
springs, pressed steel parts, castings, 
stampings. Union Spring & Mfg. Ce¢ 
New Kensington, Pa 

Circle 112, inside back cover 


Hydraulic Cylinders and Valves—Bul- 
tetin 22, 36 pp, has information on 
1000 and 2000 psi cylinders and di 
rectional control valves. Pathon Mfg 
Co., Pacific Ave., Cincinnati 12, Ohio 


Circle 113, inside back cover 


Metal Alloys—Bulletin 8 pp, pre- 
ents case history and availability data 
(Continued on page 323) 
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Long awaited... 


On the next two pages appears an announce 
ment of a new plastic—a molding material 
with a unique combination of properties 
that answers a long-felt need of industry 
You may be among those who have lor v 
wished that such a material existed. Or you 


may be stimulated by this remarkable new 


material to think along entirely new lines. 


Now. here it Is... 


CYANAMID 








Methyl — 
Styrene 
Molding’ 
Compounds 


* Trademark 


Announcing New Thermoplastic 


Molding Compounds... CYMAC 


—based on Methylstyrene Monomer 


NOW AVAILABLE-—two compounds so heat resistant 
that products molded from them show no distortion 


after repeated, extended immersion in boiling water. 


1. CYMAC 400 Polymethylstyrene — offers unusual 
heat resistance plus all the desirable properties of poly- 
styrene, including excellent electrical properties, clarity. 
luster, and unlimited range of transparent and opaque 


colors. 


2. CYMAC 201 Methylstyrene-Acrylonitrile Copoly- 
mer —offers better toughness, chemical and craze resist- 


ance than CYMAC 400—plus heat resistance, clarity, 


luster, and wide color range. 


Both of these new molding compounds provide the 
added value of remarkable heat resistance at costs no 


greater than competitive materials. 


These new methylstyrene thermoplastics are made pos- 
sible by revolutionary new processes developed by 
Cyanamid. They will help you upgrade existing molded 
products, and find new applications in consumer and 
industrial fields. 


Turn opportunity into reality NOW. Write or call 


today for complete information and samples. 


es —e 


AMID 


CYA 





AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


For automotive parts 
, 


For radio cabinets 
~~ —- i 


en For refrigerator parts 


For business machine For pen barrels 


housings and parts 


LY (- 


For electrical parts 





For fan blades 





For battery cases 
Y For wall tiles 


and hundreds of other products 


CYMAC thermoplastics will be featured in Cyanamid’s exhibit at the 7th National 
Plastics Exposition, June 11-15, which will be held in the New York City Coliseum. 





SKF° Has Them All 


If you want to be sure you are putting the right bearing in the 
right place in your product, check with =cs —the one bear- 
ing manufacturer selling all four major types of anti-friction 
bearings. From this single source, you quickly and easily get 
unbiased advice based on the broadest experience in the anti- 
friction field. SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


1K 


Ball Bearings) Cylindrical Roller Bearings (2 
Spherical Roller Bearings @) “Tyson Tapered Roller Bearings 2 
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cmt ho a hetter kind of power 


m thin-gage bet 


phor bronze, nickel silve rom FOR INDUSTRIAL MACHINES 
Oppel staink 17-7PI 

magnetic stip down to 

thick Includes tables 

ind = physical proj 

tolerances and ip] 

" ) . 

tions. Penn Pr : F The mark of an 
0] Crescent Ave Reac ne | Extra Dependable 


. machine 
Circle 114. inside back « = 


Piloted-Operated Valves—B 


} rat 


356, 6 pp, describe Y 
optional features of single an ( 
solenoid valve Valvair Cor From America’s foremost 


Morgan Ave., Akron Ol} producer of custom 


Circle 115, inside back cov designed motors come 
these premium-built, extra 
» » > 2, 
Power Solenoids — B > , Le} 
. ependable E.D. “power 
\ 16 pp. gi IDI , wa depene powe 


ri 
information dust + : packages "for general 
General | ‘ j industria! use—75 years 
N.Y 


Circle 116, inside back cov 


in the making—yours 


today at no extra cost! 


Manual Motor Starters—B 
GEA-6358, 8 pp, gives applicat 
formation on strate! I 
integral horsepower 

General Electric (¢ 

N. ¥ 


Circle 117, inside back cc 


D-c Amplifiers—Data Sh 
pp, contams descr 
matic drawings of f 
cations of the instrum 
general technical 


cerning voltage an 





Circle 118, inside back cover 


One-Shot Lubricators—Bullet 1 to 250 hp. AC and DC 
+ pp, describes three basi no N.E.M.A. standards 
with diagrams show 

reservoir capacities 

volumes Biju 


151 W. Passa 


N. J 
Circle 119, | ECTRO 
xfra 


Capacitors—Bulletins pp wv y+ \ “Nt i Cc 

give information concerning const! epe ndable motors 

tion, temperature 

PRODUCT OF GENERAL DYNAMICS 


tions and specifi yrdering 


New 


Glenco Corp., Metuchen, N. J —— = Ay 
Circle 120, inside back cover ; i - = Re-rated 


Write for 
Brochure 100 
. . . and literature on 
Beryllium Copper Components—Cat eae i. mentees 


ond drives. 


© jis 
~ SLA Motors 


Ass 





ereerecr 


log, 8 pp, gives dimensions, toleran ss “ 4\\ 
P Electro Dynamic division of -— & ° = 
. General Dynamics Corporation - 


ind specifications echnical d } 
Bayonne, New Jersey E.D. “Selectrol” Variable Speed Drives Gear-ED-motors 





(Continued on page 427) 
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RUSSELL, 


BURODSALL & 


FASTENER EXIE'S 


WARD BOLT 





Technical-ities 
By John S. Davey 


What's the right 
torque for bolts? 


This is one of the toughest ques- 
tions we’re asked. Too many var- 
iable conditions, But the follow- 
ing may help. 


The bolt takes two stresses 
during wrenching: (1) Torsion, 
(2) Tension. Tension is what you 
want. Torsion is the necessary 
evil due to friction. Probably 
90% of applied torque goes to 
overcome friction. 

With the friction factor 
changed by lubrication, plating, 
etc., the torque needed to produce 
a given tension is hard to pre- 
dict. However, a useful empirical 
formula exists for normal fric- 
tion conditions. 


Inch-Ibs. Torque = 

0.2 x bolt diameter x bolt tension 

Many tests show that the 0.2 
torque coefficient is approxi- 
mately constant for the usual 
friction conditions, for all di- 
ameters, and for both coarse and 
fine thread. Average deviation is 
about 7%. But when are condi- 
tions “normal”? The only sure 
way to check torque is to set up 
a pilot assembly and try it out. 


In pilot testing for rigid joints, 
tighten a few bolts with torque 
wrench to failure, and then set 
torque at 75% of that load; or 
even at yield strength, since tor- 
sion component vanishes leaving 
bolt under tension only, which is 
well below ultimate strength. 


We’ve worked up curves giv- 
ing suggested torques for vari- 
ous size bolts. Send for a copy. 
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How to make a 
stronger joint 


From research on structural steel joined with high 
strength bolts come facts applicable to products: 

These bolts can be torqued to high tension for a 
large clamping force on joined members. Resultant 
friction overcomes shearing forces and prevents slip- 
page. The higher compressive forces also protect bolt 
holes from fatigue cracks. Moreover, the tighter the 
bolt, the less chance for loosening, and the less risk 
of bolt fatigue due to dynamic loading. 

High strength bolts are stronger in shear, too. In 
recent tests, rivets and “soft” bolts broke under ex- 
treme shear load; but high strength bolts didn’t — 
the joined steel failed first. 


APPLYING THE ADVANTAGES 


Since high strength bolts have 2 to 3 times more 
tightening strength than common bolts, smaller di- 
ameter bolts can be used. As discussed above, these 
make a stronger joint; also weigh and cost less. 

Along with good joint design, it’s important that 
fasteners used can meet requirements. For example: 
A manufacturer designed vibrating machinery for 
high tensile bolts, but it was assembled with low 
carbon bolts. Joints failed. RB&W high carbon bolts 
with hardened washers solved the problem. 

Moral: Specify even your standard fasteners. 

RB&W selects the proper grade of steel to give 
“Empire” high strength fasteners the precise bal- 
ance between tensile strength and ductility. 

Feel free to call on RB&W for help in selection 
and use of standard, low cost fasteners. 


t head 

t The 
Eme Dolts ar 
ark. These mark 
ings assure highest quality stand- 
ard fasteners with full strength, 
and uniformity of size and phys- 
cais 

o 

Russell, Burdsall & Ward Bolt 
and Nut Company plants at 
Port Chester, N.Y.; Coraopolis, 
Pa.; Rock Falls, 
Calif. Additiona 
more (Phila.), 
Detroit; Chicago; Dallas; San 
Francisco 











Silicon bronze fasteners combine desirable features 


Silicon bronze offers the highest conductivity of fas- 
teners able to withstand high stresses. It resists cor- 


rosion, stays free from season cracking, too. It makes 


ideal fasteners for electrical use where tensile strength 


is important; or for corrosive environments. 

One of the first to develop such fasteners, RB&W 
cold works them for tensile strength and for clean, 
well formed threads that don’t seize. Oval bolts, hex 
bolts and nuts and U bolts available. Specials can be 


developed. 


Product 





BUILD INTO YOUR PRODUCT | 
THE TROUBLE-FREE 
PERFORMANCE OF A 


MAXITORQ 
flecting dire~ 


CLUTCH 


Here is an example of the simple, rugged, and compact installation possible 
with a MAXITORQ Double Clutch, with pulley-type driving cups, as the 
speed-change control between high and low-speed gears. Since MAXITORQ 
clutches, because of their exclusive design features, are always quick and 
positive in action while at the same time completely free in neutral, this type 
of installation has a well-proved record of performance to recommend it. 


Other types of MAXITORQ Floating Disc Clutches . . . single, double, 
and overload release . . . are available in a wide range of stock sizes to meet 
the needs of a great many installations. Our engineering department also 
stands ready to help you with special drive problems. Write or phone Dept. 

PE-6. The Carlyle Johnson Machine Company, Manchester, Conn. 


: zal MAXITORO 


i 
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— — 
DYNANATI[ SINGLE PACKAGE 


FRACTIONAL HP AJUSTO-SPEDE DRIVES 


Provide Stepless Adjustable --- fe. 7 
from an AC Power Source neRih me 


FRICTION BRAKE 


Sizes and Types 
for Hundreds of WITH 
Industrial Applications SPEED REDUCER 


» ae Ajusto-Spede® Drives, part of a family of diversified Ajusto- Snede 
eddy-current equipment, provide an economical solution to many 
adjustable speed drive problems. Al y Z; { 


The Fractional Horsepower Ajusto-Spede, a single package design, 


combines an AC constant speed induction motor, eddy-current Constant torque speed range: 25 to 1 


coupling, and electronic control. Standard modifications provide for with either 1600 RPM or 3200 RPM 
the addition of electrically operated fail safe friction brakes, or speed Ajusto-Spedes. 


reducers with numerous gear reduction ratios. Control accuracy: 2 per cent of top 
speed at any point within the speed 


Fractional Horsepower Ajusto-Spede Drive power is taken directly 
7 range. 


from 115/220 volt, single phase or 220/440 volt, 3 phase lines. 


; Minimum wiring to power line. 


Sizes are 'j, 3, 2 and 4% horsepower at 1600 RPM; ', 3% and 
| horsepower at 3200 RPM. Remote ‘one knob" control operation 


i ; ; up to 100 feet. 
Friction brakes for quick stopping or fast cycling operation are : ° 
furnished j r 13 ds { f Rugged plug-in type integral one- 
urnished in two capacities 2andqa: poun S feet Oo torque, tube electronic control. 

Gear reductions with 10 ratios between 5-to-1 and 100-to-1 are sup- * Permanently sealed grease-packed 


plied with 1600 RPM Ajusto-Spedes. bearings. 


For more detailed information, write for your free copy of the 
Dynamatic Fractional Horsepower Ajusto-Spede Bulletin, FAS-5. 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° KENOSHA, WISCONSIN 


1 duct | ngincc¢rine | 11d | 5 











IPE 
pumps 
ccessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


your 
problem ? 


higher pumping 
speeds? 
tolerance of 
particle-laden 
liquids? 


peak suction for 
primary pumps? 


ihe Kraissl-50 
Roller Pump 


is unmatched for depend- 
able performance on 


every one of those 


counts 


any oj 


acement 


Catalogs and Bulletins 


Plastic Structural Materials, Moldings 
Weldments—Catalog, 7 pp 


informat 


Circle 122. inside back 


Reading Glasses and 


Magnifiers 
] . 


Circle 123, inside back 


Automatic lemperature Control 


1) 


Circle 


‘ 


Roller 


Bearings—(¢ 


Circle 127 nside back 


Power Supplies—Dat 


} { ; 


Tatings 


(Continued of 


continued 


FILL OUT COUPON 
FOR FACTS, SAMPLES 


ANY’ 
, . Pittsbur gh 


entlemen: specificatior 


mplete 
lease send ’ 


ad samples of your cand 


Aluminum 
Fastener 
Should be 


used here $ 


Tae THE ALCOA HOUR 
CS 


ry 


YOUR GUIDE TO 
THE BEST IN 
ALUMINUM VALUE 





Now...shakers for 
random motion vibration testing 


Three new high performers which are particularly 
adapted to random motion vibration testing join 
the unique line of MB Vibration Exciters. With 
them, virtually every modern test requirement 
for sinusoidal or random motion can be met with 
increased data-reliability. 

Model C6 extends testing range to 5000 cps with- 
out axial resonance ... has a moving element 


weighing only 3% pounds... . delivers 200 pounds 
of force. 


Model C10 develops 1200 pounds force . . . and up 
to 67.5 “g”. Usable to 3000 cps, it has a suspension 
system that assures true rectilinear motion, with 


first resonance of unloaded 17%-pound moving 
element over 3000 cps. 


Model C25H rated at 3500 pounds force, now has a 
newly designed moving table assembly weighing 


only 75 pounds. . . yet the axial resonance remains 
well above operating limit of 2000 cps. 

These shakers put into practice the advanced vi- 
bration engineering for which MB’s specialists are 
known, and which is always ready to assist you. 


GOOD VIBRATION EXCITER INSURANCE 


Remember, MB maintains a service department 
second to none in scope of service and size. It does 
installation checkouts, instructs operating person- 
nel, and “trouble-shoots’”’. 
Such service assures that 
you'll get the most from your 
equipment. 

Ask for recommendations 
on your specific needs, or 
look over the MB line by 


sending for Bulletin 420-B-6 


1060 State Street 


MANUJACTUTINE COMPANY New Haven 11, Conn. 


A division of Textron American, Inc. 


HEADQUARTERS FOR PRODUCTS TO CONTROL VIBRATION ...TO EXCITE IT...TO MEASURE IT. 
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BAND-iT STAINLESS CLAMPS MANUFACTURED BY 


BAND-IT CO., INC., DENVER, COLORADO 


BAND-IT 


a. 
___ STAINLESS 


high-strength ecorrosion and wear resistance e/asting good /ooks 


These Band-It clamps, for example, are used 
for hundreds of industrial uses — indoor and 
out. They have to be strong... often must 
last for years in highly corrosive atmospheres. 
Good reasons why Crucible type 301 stainless 
steel is used in their manufacture. 

For fittings like these, large heat exchang- 
ers, process vessels, or many other applica- 
tions, stainless has advantages no other metal 
can provide. Among them are high creep and 


fatigue strength... heat resistance... 
kling, life-time beauty... 
ability. 

Let a Crucible representative help you make 


spar- 
and excellent work- 


the best, most profitable use of stainless. And, 
when you decide on the right type for your 
job, you'll find it promptly available from 
nearby Crucible stocks. Crucible Steel Com- 
pany of America, The Oliver Building, Mellon 


Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Ltd 


June, 1956 329 
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stability and dy respon sc NII 


! 
Corp., 345 Carnegi Ave KCI 
worth J 


Circle 128, inside back cover 


Glass Pipe and Fittings—Catalog 
+ pp, describes equipment 


med for laborat yilot 


} 
I 


ise and other special services 
& Porter Co., 683 Jack 
Hatboro, Pa 


Circle 129, inside back cover 


Chromium Stainless 
} 


scriDes 


rties 


Get 10 Integral-Motor-Pump advantages n and care 


in two NEW types (three models) of  Scel con Wain 


Circle 130, inside back cover 


a 
% 
° Colloidal Dispersions— Book! 
n? on 


I 


GAST : 


b 


ts 41 colloidal and 


t 
a 


ons for opera 


} 


naintenance, lubr 
Designers secking a dependable vacuum Modelé ign, and other 
Or pressure source for industrial instru- 
ments, vending machines, air gauge cir- 


i " Circle 131, inside back cover 
cuits, air sampling, laboratory equipment, 
Vacuum 
; Pumps Pneumatic Disconnect 
will find these mew Gast Integral-Motor ost Fam ives tel 


printing and packaging machinery, etc. 


> 


Air Pumps highly advantageous, especially construction and 
where compactness and portability count. | 


Consider these Outstanding features: 


. Latest type G.E. “Form G” motors. 

. More compact than any pump of equal capacity. 

. Total weight reduced '4—cuts shipping costs. 
Motor mounting time and labor eliminated. 
Simple, trouble-free rotary-vane design. 

Vanes take up their own wear automatically. 

. Positive displacement, pulseless air delivery. 
Improved appearance—smoother exterior. ‘ 
Dependable for original equipment; plant use. ; TH nbes and 

. Forced air fan cooling on Models 0321 & 0521. pring 


Circle 132, inside back cover 


Liquid Springs—Cat 


woomno on & wr rr 


] 
lustrat 


Oo 


Write for new Bulletins V-356 and P-356! 
GAST MANUFACTURING CORP., 
P.O. Box 117-\ Benton Harbor, Mich. 
Circle 133, inside back cover 
*0321 similar in appearance. 
Pipe and Tubing—Data 1D 
OH3A, ¢ pp, furnis! 
valvsis mechani 


perties and creep a 


Original Equipment Manufacturers for Over 25 Years a 
n many ung allo 


e AIR MOTORS temperature service. Bab 
TO 4 HP. x Co., Beaver Falls, Pa 
° COMPRESSORS Circle 134, inside back cover 
TO 30 P.S.1. 


ROTARY e VACUUM PUMPS hp Motors—( italog RB 


TO 28 IN ntams informat 
SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE (Continued on page 334) 
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ARE YOU FAMILIAR WITH... 


CPOoxy -h¢e nded 
silicone-bonded 
capacitor grade 


...and all the many applications and benefits of these versatile 
electrical insulating materials? 


Enormous strides have been made in 
micaceous electrical insulation during 
the past few years—and MICO has been 
the leader in these developments 


ISOMICA micaceous materials are mpro\ lj orman ae 
100% pure mica, processed in continu- 

ous form, coated with newly developed 

binders, laminated and cured. The result and many special advantages in 
is an entire system of electrical insulat- stacked and rolled capacitors, electrical 
ing materials which offers many advan machinery and equipment of many 
tages. For example: different types 


MICA INSULATOR COMPANY 
Department 761, Schenectady, New York 


Please send me a free copy of 


Every User of Electrical Insulation Sho 
Know About ISOMICA 


| 

| 

| 

| 

| 

] Name 
| Title 
| 

! 

| 

L 


Mail This Coupon NOW for Complete Information on ISOMICA —> 


Company 


MICA INSULATOR COMPANY 


761 Broadway, Schenectady 1, New York attrese 


City 


eee ae eee 


A Subsidiary of Minnesota Mining and Manufacturing Company 


l 
I 
! 
I 
[ 
! 
! 
I 
I 
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l 
! 
| 
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NOW: 


extremely iong life 


Chap Actio 


SWITCH 


Rated 10 amps. 30 V.D.C. 
Und. Lab. Approved 
125 or 250 V.A.C 


Excellent shock resistance: 10 G's to 
2,000 cycles/sec. shock 50 G's 11 ms 


. Rugged, Ammonia-free Plastic Case with 
Double-ended Bearing 


Molded, Self-lubricating Nylon Button 


Labyrinth Dust Seal for Spring Mechanism 
Protection 


5. Two Circuit, Double-break Contacts 
6. Stainless Steel Operating Spring 


NEW! HERMETIC LIMIT SWITCH 
LICON TYPE 60 switch featur 
“WOBELLOW’’* seal for true hermetic sealing 
Write for information 


ILLINOI 


ng the exclusive 


ppele) Se fe) i ¢-) 


Meta sit 


er F 


in a precision 


TWENTY MILLION SNAP-ACTIONS= 
YET NO BIGGER THAN A PAPER CLIP! 


LL GOW 


TYPE 11 SWITCH 
a development of Iilinois Tool Works 
This 


switch design eliminates dead break and 


new Licon precision snap-action 
provides much greater overload capacity 
Constructed to military, government and 
industrial standards, it can be obtained in 
a wide movement differential range from 
008 to .030. Licon Type 11 is the most 


compact, rugged long-life snap-action 


Meets MIL S-6743 


switch available. 


specifications 


Write for LICON bulletin 


hi {GO us 


SWITCH AND CONTROL DIVISION 


2501 N. Keeler Avenue Chicago 339, Illinois 
BASIC SWITCHES « 


MINIATURE SWITCHES © DIE CAST ENCLOSED SWITCHES 
AIRCRAFT and INDUSTRIAL HERMETICALLY SEALED SWITCHES 


*Trade-mark 
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@ After years of extensive 
research into hermetic seal 
problems in the electronics 
and electrical fields, French- 
town proudly presents this 
improved line of Annuluted 
Type NICOTE Metallized 
Hermetic Terminals for use 
in controls, relays, trans- 
formers, capacitors, motors 
and heater units. 


Custom-engineered of HIGH 
ALUMINA CERAMICS and 
metallized with French- 
town’s exclusive NICOTE. 
These terminals are avail- 
able in six varying sizes with 
a choice of terminal hard- 
ware to fit any exacting ap- 
plication. 





FOR ENGINEERING 
ASSISTANCE... 


Our national representative 
for Frenchtown NICOTE 
Metallized Terminals is: 
Lundey Associates, 694 
Main Street, Waltham 54, 
Massachusetts. 





Will withstand continvous immersion in lead-tin solder at 260°C. (500°F.). 


Reduce tracking through superior external shape, so important in smaller 
size terminals. 


Provide easier threading of wire through terminal because of improved 
tapered bore design. 


Effect a permanent, positive seal that is resistant to high thermal and me- 
chanical shock. 


FOR COMPLETE INFORMATION... 


...send for Engineering Data Sheet 1055 
which provides specifications for the 
complete line of Frenchtown NICOTE 
Metallized Hermetic Terminals 

plus engineering details on a wide 
selection of terminal hardware. 


trenchtown cesx2" 


87 MUIRHEAD AVENUE 
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Only 


Grip -Hhaster® 
SPROCKETS 
HAVE 
HARDENED TEETH 
to 7” in 
diameter 
* 


Series II 


Series | 


* YOU CUT OPERATING COSTS! 
Because hardened teeth means better resistance to shock 
loads and abrasion, you get longer chain drive life “on- 
the-shaft.” 

* YOU SAVE MAINTENANCE COSTS! 
Sprocket replacement costs are reduced about 30%. Hubs 
or bushings can be used over and over, with installation 
and removal fast, clean and simple. 

YOU SOLVE DELIVERY PROBLEMS! 

Grip-Master Sprockets are available “off the shelf” for 
quick delivery. Cuts space and storage costs for you 
For complete details, write today for your 
Grip-Master Sprocket brochure. 


> cullman 


POWER TRANSMISSION 
ROLLER CHAINS AND SPROCKETS 


CULLMAN WHEEL CO. * 1334 Altgeld Street © Chicago 14, Illinois 





Thin walled, light weight, 1% Ib 
aluminum die casting with minimum 
ribbing has strength safety for this 
gun seat used by the armed forces 


wet 





fe Zs oh lo} cs 
DIE CASTING COMPANY “~~ 


2228 NO.ELSTON AVE. CHICAGO,I4, ILL 
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Cold-Extruded Fastenings—| 


| 


D-< Motors B 


NEMA 


Magnetic 


Tungsten and Molybdenum—B 


T 


Standard Plastic Parts— 


e 14 


Metallized Ceramic Coating—B 
; 


(Continued on p 








LEADERS IN INDUSTRIAL SAFETY: Si@} iy b-10)) Be LORE]. .— 


Yi PAB 


ge OP, 
Na 


industrial safety is as vital to Johnson Motors as the production of fine outboard motors. The fire hazard that die-casting 
equipment ordinarily creates has been controlied at Johnson through the use of fire-resistant Pydrau! hydraulic fluid 


FIRE-RESISTANT PYDRAUL F-9 
CHANGES FIRE ZONES TO SAFETY ZONES 


— 1 


275 million hours of actual in-use operation Write now for new bo t PYDRAUL F-9. 
without a single hydraulic fire—proves the safety Organic Chemicals Divi n, MONSANTO CHEM 
and dependability of fire-resistant Pydraul ICAL COMPANY, Dept. PYD-2, St. Louis, 1, Mo. 


hydraulic fluid 
: — PYDRAUL F-9—First and Only Hydraulic Fluid 
jut Pydraul gives you more than safety. You can Listed by Underwriters 
be sure of long equipn t life with low maintenance 
be me ee fe with I ir On Mav 31. 1955. Pvdraul F-9 became the first 
‘ because Pydraul lubricates like a premium } tea ' " 
eer fire-resistant hydraulic fluid listed by Underwriters 
petroleum oil. You'll save money on fluid consump 
t too! Pvd l | bl \ ' n turn Laboratories. From the Laboratories’ Service Card 
ion, oc y rau Is recialimabie ou ca re 7 ‘ " > . 
: 1 { the wat “ t sin andl n Ihe fire hazard of (PYDRAUI s rated to 5 1n 
_ ag ) a) | I se ft 4: i z 7A 2 " 
—— — sedi a accordance with Underwriters’ Laboratories, Inc.'s 
Make a quick check of your hydraulic equipment Standard of Classification in which Ether rates 100, 
calculate your fire risk if it’s close to hot metal, Gasoline rates 90-100, Alcohol (ethyl) rates 60-70, 


electrical contacts, open flame or other heat sources Kerosene (100° F. fi rates ind Paraffin 
Then talk to a Monsanto representative. He will oil rates 10-20.” nderwriter Laboratories, 
show you how easy it is to convert to Pydraul ; Inc.’s guide No. 5 l e MH6049 

giving you a future of positive safety from hydraulic PYDRAI 

fires... at low cost per year . 


PYDRAUL MEANS: 
Fire Resistance No Corrosion 


Excellent Lubricity Re-use, Again and Again 
High Stability 





CREATIVE CHEMISTRY WORKS WONDERS FOR YOU © 








Photo shows hairline contact of LPD Clipper Seal which provides hacen 


7 


torque when se is tested on dry run of torque measur 


How J-M Clipper Oil Seals cut shaft drag 


line contact minimizes interference... 
provides cooler running 


Take a close look at the lip of a Johns-Manville 
Clipper Seal. You'll see how the bearing area has 
been narrowed down to a sharp line contact. That’s 
why you get less power consumption and lower oper- 
ating temperatures when you use Clipper Seals to 
seal in lubricant, seal out dirt. 

What’s more, this line contact requires less lubri- 
cation and yet receives far more in proportion to its 
surface than any other design. It all adds up to 
greater sealing efficiency and longer seal life for 


Clipper Seal users. This exclusive line contact fea- 
ture is provided on all LPD Clipper Seal designs 
which are adaptable to most applications. 

Lower torque is only one of many advantages you 
get with J-M Clipper Seals. Precision moulded from 
a variety of corrosion-resistant compounds specially 
developed for each service, they provide maximum 
sealing ability, long life, wide adaptability and easy 
installation. For more information on the complete 
line of Clipper Seals, write for new 28-page illus- 
trated brochure PK-71A. Address Johns-Manville, 
Box 60, New York 16, N. Y. In Canada: 565 Lake- 
shore Road East, Port Credit, Ontario. 


M Johns-Manville CLIPPER SEALS 
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paratus. 


What every designer 
should know about 


THE ART OF 
GENERATING 


RATING 
GENET TER 


«INCLINATION 


B 
ANGLE SE TER-SPINDLE 


Grenerat ing offers designers many advantages in 
producing an almost unlimited variety of contours 
Produced by the relative motions of points, lines 
or surfaces, all generated profiles are combinatior 
of two basic surfaces: curved and straight. 
Generating with a reciprocating cutter on the 
Fellows Gear Shaper is a low-cost method of pro- 
ducing a wide range of symmetrical or irregular 
contours, either interna] or external. Gear Shaper 
versatility provides a choice of generating tech- 
niques—employing a cutter form conjugate to 
work shape, introducing a variable movement 
between cutter and work, or a combination of 
both methods. 


THE 
PRECISION 
LINE 


hexagonal holes. Cutter sides ar irved surfaces 
onjugate to the stra ght surfaces on the dies. The 
drawing shows the steps in generating. A special 
bed tilting mechanism in the Gear Shapers pro- 
vides a simple adjustment for 
required taper angle on the dies. 
Many other examples of interest to 
designers are shown in the booklet, 
“The Art of Generating with a 
Rec ipro ating Tool.” Just write any j 
Fellows Office. 
THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 319 Fisher Building, Detroit 2 

5835 West North Avenue, Chicago 39 

2206 Empire State Building, New York 1 

6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 





3 MACHINES IN f 


with Universal’s Boardmaster. .. 


HORIZONTAL 


Precision accuracy at 
minimum cost. The 
ONLY drafting ma- 
chine convertible IN 
THE FIELD to all 
stole aeMelile (To 


freely .. 
balance. 
friction 


position. 


jockeying 


Cie i i 


SLOPING 


Glides smoothly and 
. always in 
No tiring 
drag. No 


into 


The Drafting Machine with 


MORE Built-In Advantages 


The only drafting machine with a built-in insurance policy 


. completely protecting your investment against changing 


board angle requirements. You get the drafting machine 


suited for your immediate needs — yet you know full well 


that it can be quickly and easily adapted on the spot to an) 


other board angle. No other drafting machine offers you this 


unusual feature of “3 Machines In 1” 


Order from your 


dealer or write direct for illustrated bulletin. 


CARTRIDGE-TYPE STABILIZERS 
FOR BOARD ANGLES UP TO 20 


Only the Universal Boardmaster 
spring balances BOTH upper and 
lower arms . . . eliminating holding 
by friction . . . assuring easy, effort 


less movement on sloping boards. 


FIRST 
SINCE 
1901 


‘ ~s ‘ 


WEIGHT STABILIZER ATTACHMENT 
FOR BOARD ANGLES UP TO 90 
This rugged, easily attached unit 
automatically provides frictionless 
balancing at board angles from 


horizontal to vertical for use 
with adjustable-type vertical draw 


ing boards 


UNIVERSAL 
DRAFTING MACHINE CORPORATION 
7960 LORAIN AVENUE «+ 


CLEVELAND 2, OHIO 
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with hard solder 


roperties 


144, inside back cover 


Stampings in Small Lots—] 


Pp, cl 


tampings and describe 


production requirements t 
ind practice Davton Rogers Mfs 
Co., 2824-13 A S.. Minn ip 7 


Minn 


equ pimcn 


Circle 145, inside back cover 


Power Take-Off and Reduction Gears 
Bulletin 129-C, 7 pp, d i 

ing units for inten 

gines. I'win Disc Cl 

Wi 


Circle 146, inside 


Pumps—Catalog 
centrifugal and gea 
irculating 
Gravmill 
Ave., Chicago 13, | 


Circle 147, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
iterature ask that requests for copies be 
made on company letterheads 


Aluminum Castings—Handl 


sand tl 


) ] 
tual s impli 


tables 








The ring of quality 


rings that can be quickly installed on tires ; 
Iry look ol today’s new cars lhey’re nexpensive, 
brignt seconds, out-last tires. A prod ict of The Bearfoot 
, these rings are available in : 
Buty! Rubber because 
n severe laboratory 


carton assures tne 


echnical advantages of 


and other types 


in Petrochemicals 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Oo ; Shron « Boston « Chicago « /] Angeles « Tu 











25 ft. D. S. Kennedy tele 
Harvard University uses Pen 
expanded aluminum. % 


Why D. S. Kennedy & Co. 
prefers expanded aluminum 
for Radar Antennas 


Over the past five years Penmetal has supplied a great deal 
of expanded aluminum to leading manufacturers of micro- 
wave and radar antennas. An example is D. S. Kennedy 
and Company of Cohasset, Mass.—many of whose develop- 
ments have become standard specifications in the industry. 
They use Penmetal expanded aluminum to cover the entire 
area within the outer periphery of their antennas. Reasons: 
@ EXTREME LIGHTNESS —large areas can be covered with 
a minimum of weight. 
@ MAXIMUM OPEN AREA—for minimum wind resistance. 
@ CORROSION-RESISTANT—for long life under all weather 
conditions. 
@ LOW COST—large areas can be covered economically. 
@ EASILY FABRICATED—with standard tools. 
: As we have done with D. S. Kennedy & Co., Penn Metal 
5.2 ‘ will work closely with your engineers in producing 
Se P amis seta 408)! special-purpose meshes for your requirements. 
= fe = eae Best way to success when you make radar and microwave 
a Re “on ling antennas is Penmetal expanded aluminum. Write for free 
aes SS folder which describes this material in detail. 


PENN METAL COMPANY, INC. 
General Sales Office: 205 East 42nd Street, New York 17, N. Y. 
Plant: Parkersburg, W. Va. 
District Soles Offices: Boston, New York, Philadelphia, Chicago, Detroit, 
Dallas, Seattle, San Francisco, Los Angeles, St. Lovis, Parkersburg 


Trans-Horizon antenna. 
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need 
that 
SPECIAL 
FASTENER? 





CUT COSTS THROUGH 
FASTENER ENGINEERING 


Are you paying more than necessary 
for fasteners? Are you buying expensive 
“Specials” when “Standards” will do 
the job? 

It will pay you to ask yourself these 
questions—and then ask a Lamson & 
Sessions fastener engineer how you may 
be able to cut costs. 

This helpful, money-saving service is 
offered free—without obligation. 


“MACHINE BOLT 


ANNE \ 


sai WANSONESES SSO GHA 


1971 West 85th Street - Cleveland 2, Ohio 
PLANTS AT CLEVELAND AND KENT, OHIO + BIRMINGHAM + CHICAGO 





——— ALAN AA a 


~ SANS, SOUCI. 
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WISH | HAD ORDERED 
FROM GARRETT 


} wn on deliver 

es when you have to keep produc- 

2 going full speed 

You cet what you order when you 

rder it frcm Garrett. No waiting 

r late shipments. You can't beat 
Garrett service No worries about le pure water 1¢ 1 many other 
Garrett quality. Every Garrett bump t a ery nast do decided trem 
washer, hose clamp, stamping or as not have that beautiful ti 
sembly is right up to the peak of ng action that 
quality. High quality is assured by nd at a temperature 
Garrett's statistical quality control | 32 
system 

Next time no more headaches f 
me. I'll order from Garrett. Why d 
you do the same when you need ; 
INC to 


LOCK WASHERS ick the dated 
FLAT WASHERS very erratically. Bu 
HOSE CLAMPS sub sg it 


STAMPINGS "a at 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 
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This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
Extra or missing copies of the 
be 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales 1924 
Oakland 12, California 


design 


series will supplied on request 


Inc 


Broadway 








PRE-ANODIZING TREATMENTS FOR ALUMINUM 


the many surface treatments 


On: of 

being used f« 
controlled f« 
but durable o 


yr aluminum products is the 
rmation of a relatively thin 
ilm. Films of this type 
unodic films and their qual- 
ities may be varied according to the 

ir end use of the product being 


parti 
manufactured. Because they 


are called 


are stable 

imany natur il ind man made environ- 

ments, they offer excellent resistance to 

corrosion. Thi hav 
+ 


esses, is po ID! t 


riety 
make 
active decorative 
abrasion or that act 
Certain 
are to create some 
most brilliant « rs 


of proc- 

anodic 

coatings that « 
finishes, tha 
] 


is electrical inst ion anodic 


finishes being dyed 
of the 


metal products 


* ‘ } ; 
available in 


Anodi 
ipply he 


| 
n electric 


ire fairly simple to 

nsists of passing 
between the metal 
id solution in which the metal 
He wever, 


una 


nh ac 
mmersed surtace contam- 


1ants that are 


vidable during fab- 
ication will affect the coating adversely 
f they are not removed before anodiz- 
ing. Oil metal contaminants picked 
up by the aluminum surface will cause 
streakin anodic 

even inhibit its formation. 

inodizing treat- 
sat importance in obtain- 
ntir anodic film. 
ptimum treatment 


iltimate purpose of 


ind 
g of the 
e simple pre 
MoUs 


ma 


r gre 


ise are present, 
degreasing or 
iner should be 
pre-anodizing treat- 


cleaning methods 


il by vapor 
inhibited 


the f 


ment 


alkaline cle 
rst step in an) 
Both 


ire relatively 


f these 


inexpensive, require little 
be 


accessible su ices thor 


used to cle: 


ughly. 


handling and may in in- 


be d by 

or as part ot a 
ine. The metal to 
vertically through 
a vaporized solvent such as trichlor- 


th. 


ny 


ne 


; passed 
In less 
vapor, which con- 
1 metal and runs off, 
When 
is ex- 
tremely heavy, the metal may be wiped 
with entering the vapor 


erchlorethylene 
the 


lene or p 
than 


denses 


minute 
n the co 
, 


vely removes normal soil 


the oily or greasy contamination 
1 solvent before 


degreaset 


Inhibited alkaline cleaners, 4 to 8 oz. 
per gallon of water, are generally oper- 


ited at 160F to 180F. The metal to be 


cleaned may be sprayed or immersed in 
the solution for two to five minutes, after 
which it is rinsed in water. When clean 
ing parts that have small crevices. a 
quick dip in dilute nitric acid may be 
necessary as an additional rinse to re 
move residues from the cleaning solu 
tion. These parts are then water rinsed 
again before proceeding to 
ishing treatment 


For General Use 


A caustic etch is one of the more com- 
mon treatments used for preparing alu 


the next fin 


minum surfaces for anodizing. A typical 
bath would contain five per cent caustic 
soda. Numerous proprietary compounds 
yf this type are available. The metal 
to be etched is immersed in this bath, 
which is usually maintained at 160F, 


tor a 
A lusts 
by « 


the depth of 
a 


peri d 

US, Sati 
justic etchir 
the « 
by varying 


ition of caust 


temperature 
centr 
the etching cond 
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reflect 
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duces lite surface that has high tota 
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reflectivity. A so on of 


CONTINUED ON NEXT PAGE > 
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DESIGNING WITH ALUMINUM No. 19 (Continued) 


Kaiser Aluminum 








Alloy 5357 sheet anodized after various pretreatments. Note differences 


in specular reflect 


which is used in finishing diffuse light 
reflectors, is made of a mixture of sul- 
furic and hydrofluoric acids. 


For Minimum Loss of Metal 


Toclean aluminum with a minimum loss 
of metal prior to anodizing, a chromic- 
sulfuric acid mixture is used. This mix- 
ture effectively removes oil stain, oxide 
and heavy metal inclusions. However, 
it attacks the aluminum only slowly. 
Consequently, the anodized surface may 
not appear as uniform as a surface pre- 
pared with a caustic or acid etch treat- 
ment. A typical mixture of this type 
would contain 3.5% by weight chromic 
acid (anhydride) and 17.5% by weight 
of concentrated sulfuric acid (specific 
gravity 1.84). The bath is operated at 
180F, and the aluminum is immersed 
in it for about five minutes. As in the 
case of caustic or acid etching, the op- 
eration can be controlled by changing 
any of the variables in the process. 


For Decorative Purposes 


One of the chief purposes of anodizing 
aluminum is to provide a clear, highly 
reflective coating for decorative appli- 
cations. The appearance of giftware, 
electrical appliances, automobiles, and 
many other products is being enhanced 
with brightly anodized aluminum trim 
of a functional or purely decorative na- 
ture. In many products, dyes are being 
used to add color to this metallic sparkle. 


vity shown by black bar mirrored on surfaces 


To create this attractive anodized fin- 
ish the brightening process which pre- 
cedes anodizing must have a uniform 
action across the entire surface of the 
metal. Several types of brightening 
processes are available. An electro- 
chemical process, requiring the passage 
of an electric current between the metal 
and a special acid or alkaline bath in 


which it is immersed, is used on such 
highly polished items as light beam re- 
flectors. Concentrated acid baths requir- 
ing no electricity during immersion may 
be used for cleaning and brightening a 
great many aluminum alloys. Unfortu- 
nately, these processes are somewhat 
expensive and the fumes given off dur- 
ing operation can create a hazard to 
workmen. 

Dilute acid solutions are generally 
easier to handle and are quite effective 
on most alloys. Furthermore, dilute acid 
baths are considerably less expensive 
to prepare and maintain. Kaiser Alumi- 
num Bright Dip, introduced a few years 


kaiser Alum 


setting the pace—in growth, quality and service 


‘ . 
or write for copy 


Kaiser Aluminum distributors listed on next page 


ago, is a dilute acid brightener which is 
being used by many anodizers of alu- 
minum end products that depend on a 
pleasing appearance to increase their 
sales appeal. 

Normal dipping time for Kaiser Alu- 
minum Bright Dip is two to five min- 
utes, and the bath is maintained at 200F 
to 205F. A flow sheet for using this 
Bright Dip in finishing an aluminum 
item which was to be color-anodized 
would include these steps: 


1. Clean 
Inhibited alkaline cleaner 


Rinse in cold water 


Kaiser Aluminum Bright Dip 
2 to 5 minutes at 200F to 205F 


50° HNOs rinse (30 sec.) 
room temperature 


Rinse in cold water 
Anodize 

Rinse in cold water 
Dye 

Seal 


RINSE 
COLD WATER 


For other applications, such as in the 
architectural field, specialized anodiz- 
ing techniques may be required. Tech- 
niques of this sort are the subject of 
continuous study by Kaiser Aluminum’s 
Department of Metallurgical Research. 
Further information concerning pre- 
anodizing treatments may be obtained 
by contacting the Kaiser Aluminum 
sales office listed in your telephone di- 
rectory, or one of our many distributors. 
Kaiser Aluminum and Chemical Sales, 
Inc., General Sales Office, Palmolive 
Bidg., 919 North Michigan Avenue, Chi- 
cago 11, Illinois; Executive Office, 7679 
Kaiser Bidg., Oakland 12, California. 


J 
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Sans, Souci continued 


aiser Aluminum Distributors 
GIVE YOU PROMPT SERVICE 


ATLANTA, GEORGIA 
Warehouse Division, Atlantic Steel Co. Phone: Emerson 3451 
BALTIMORE, MARYLAND 
Hill-Chase Steel Co. of Maryland Phone: Peabody 2-7300 
BEAUMONT, TEXAS Standard Brass & Mfg.Co. Phone: 4-2641 
BOSTON METROPOLITAN AREA 
Bridgeport, Conn. A.R. Purdy Co. Phone: Edison 6-3531 
Hawkridge Bros. Co. Hubbard 2-8600 
Zurbach Aluminum Co. Phone: Monument 6-1400 
CHICAGO METROPOLITAN AREA 
Fullerton Steel & Wire Co. Phone: Merrimac 7-2700 
Korhumel Steel & Aluminum Co. Phone: Ambassador 2-6700 
Evanston, Illinois 
Miratile Mfg. Company Phone: Hudson 8-2200 
Serves House Trailer Industry only) 
CINCINNATI, OHIO Morrison-Drabner Steel Co. Phone: Wabash 1-4480 
CLEVELAND, OHIO 
Copper & Brass Sales, Inc. Phone: Endicott 1-6757 
Nottingham Steel & Aluminum Company Phone: Atlantic 1-5100 
DALLAS, TEXAS 
Delta Metals, Inc. Phone: Logan 7443 
Earle M. Jorgensen Co. Phone: Riverside 1761 
DAVENPORT, IOWA 
Nichols Wire & Aluminum Co. Phone: 3-1895 
DETROIT, MICHIGAN 
Alloy Steels, Inc Phone: Texas 4-3890 
Copper & Brass Sales, Inc. Phone: Lorain 7-3380 
GRAND RAPIDS, MICHIGAN 
Copper & Brass Sales, Inc. Phone: Empire 1-6681 
HONOLULU, T.H. Permanente Cement Co. Phone: 5-2541 
HOUSTON, TEXAS 
Earle M. Jorgensen Co. Phone: Orchard 1621 
Standard Brass & Mfg. Co. Phone: Capitol 5-6531 
INDIANAPOLIS, INDIANA 
Hubbell Metals Inc. Phone: Walnut 5-9261 
F.H. Langsenkamp Company Phone: Imperial 4321 
KANSAS CITY, MISSOURI Hubbel! Metals Inc. Phone: Baltimore 1-7760 
LOS ANGELES, CALIFORNIA 
Eureka Metals Supply Co. Phone: Mutual 7286 
Earle M. Jorgensen Co. Phone: Lorain 7-1122 
Reliance Stee! & Aluminum Company Phone: Adams 3-3193 
MEMPHIS, TENNESSEE Hubbel! Metals Inc. Phone: Jackson 5.2676 
MIAMI, FLORIDA fullerton Metals Co. Phone: 84-3165— 84-2490 
MILWAUKEE, WISCONSIN 
Korhumel Steel & Aluminum Corp. of Wis. Phone: Evergreen 4-6000 
MINNEAPOLIS, MINNESOTA 
Korhumel Steel & Aluminum Co. Phone: Geneva 2661 
NEW ORLEANS, LOUISIANA 
Orleans Steel Products Co., Inc. Phone: Raymond 2116 
Standard Brass & Mfg. Co. Phone: Audubon 1381 
NEW YORK METROPOLITAN AREA 
T. E. Conklin Brass & Copper Co., Inc. Phone: Walker 5-7500 
A. R. Purdy Company, Inc., Lyndhurst, N. J. 
Lyndhurst: Phone Webster 9-8100 New York: Phone Chelsea 3-4455 
Newark: Phone Humboldt 2-5566 
OAKLAND, CALIFORNIA 
American Brass & Copper Co. Phone: Higate 4-2366 
Gilmore Steel & Supply Co. Phone: Glencourt 1-1680 
Earle M. Jorgensen Co. Phone: Higate 4-2030 
PHILADELPHIA, PENNSYLVANIA 
Hill-Chase & Company, Inc. Phone: Delaware 6-5400 
PITTSBURGH, PENNSYLVANIA 
William M. Orr Co., Inc. Phone: Churchill 2-3000 
PORT ARTHUR, TEXAS Stondord Brass & Mfg.Co. Phone: 5-9377 
PORTLAND, OREGON Eagle Metals Inc. of Oregon Ph.: Tuxedo 5201 
SAN FRANCISCO, CALIFORNIA 
Gilmore Steel & Supply Co. Phone: Klondike 2-0511 
Earle M. Jorgensen Co. Phone: Mission 7-7800 
SEATTLE, WASHINGTON Eagle Metals Company Phone: Lander 9974 
SHREVEPORT, LOUISIANA  Stondard Brass & Mfg.Co. Phone: 2-9483 
SPOKANE, WASHINGTON Eagle Metals Company Keystone 0587 
ST. LOUIS, MISSOURI Hubbel! Metals inc. Phone: Franklin 1-0212 . 
SYRACUSE, NEW YORK A.R. Purdy Co., Inc. Phone: Syracuse 72-6677 it mai ean 
TULSA, OKLAHOMA Earle M. Jorgensen Co. Phone: 85-1511 that I have 
WATERBURY, CONNECTICUT Howkridge Bros.Co. Plaza 6-812! 
WICHITA, KANSAS General Metals, Inc. Ph.: Amhurst 7-1208, 7-1209 


that I w 


Cis 











Product Engineering — June, 1956 








What is the TOTAL COST 
of a plastic part” ABSTRACTS 





Long Term Strengths of 
Reinforced Epoxy Pipe 


Abstracted from “Long Tern 
of Reinforced Epoxy Pipe 
Boggs, Gen. Mer., Fibercast Cx 
nical Papers, Vol. Ul, 12th 
tional Conference, Society of 
gineers,, Cleveland, Ohio, Jat 


Our pipe is reinforced with lavers o! 


First costs often are only part of the total cost of plastic components. ‘ 
Poorly designed or inaccurately produced plastic parts can mean . 
= and a high 
failure rate, as well American 8 prec tston production saves you money 
by eliminating these hidden cost factors and thus keeping your total 
cost per part to the barest minimum. That is why so many exacting 
buyers say, “We turn to American first tor our plastic parts because 


CACESSIV € inspection and assembly costs in your p 


they are precision made 

American Plastics is equipped to give you full line service —injec- 
tion, compression, extrusion, multiple-shot injection, and low pres- 
sure vacuum assisted forming 

Next time you need plastic parts, try American first Others have 
for over 50 years! Write or wire Dept. PE 





Ape) American Prasrics Corporerron 


t1Gm mace 


Subsidiary of Heyden Chemical Corporation 
Executive Offices at 342 Madison Avenue 
New York N.Y 


OUTSTANDING 
PERFORMANCE 


have made Durakool Tilt-Switches and Timer- 
Relays the Recognized Standard of Industry. 


Now celebrating its 20th year, Durakoo n $ proud 
of the many records of achievement set by its mer 
tilt-switches and timer relays 

The bas Sealed under pressurized hydrogen’ principle 
has been proved on thousands of apr ations. So s 
essful have they been that the 
standard of industry 


ary 


y are now the accepted 


*% Millions of contacts % Trouble-free under 
or cycles without 
faltering 
Outlasts the 
normal equipment 
life * Leow cost 


every practical 
temperature or 
humidity condition 


See telephone directory for local distributer, 


or write Ss 


DURAKOOL INC. +« ELKHART, IND., U.S.A. ——a 


700 WESTON RD., TORONTO 9, CANADA 





Morse Cam Clutches make sliicing 
machine infinitely more accurate 


Here's how they work: 


Che first ywrse Series 200 Cam Clutch controls indexing 
required on this job, it can handle up to 500 
When driven in one direction, inner 
und outer members rotate as one unit. When driven in 
the other direction, one member overruns freely, other 
member remains stationary. The second Cam Clutch is 


though not 


indexes per minute 


used to prevent backfe ed between strokes 


Versatile, compact clutches can help designers 
control indexing, free-wheeling, backstopping 


This modern slicing machine is infinitely more accurate 
because a Morse Cam Clutch replaces the old ratchet 


and pawl mechanism controlling the feed. 


When U.S. Slicing Machine, Inc., used the ratchet and 
pawl, feed variations (slice thickness) could only be 
made in 1/128-inch increments. Now, the Morse Cam 
Clutch provides, in effect, a self-contained ratchet with 
an infinite number of teeth . . . and literally makes it 
possible for the machine to slice accurately to any 
desired thickness. 


In addition, another Morse Series 200 Cam Clutch is 


used as a backstop device to maintain one-directional 


MORSE 


drive. It instantly engages to prevent backfeed between 


forward strokes. 


Morse Cam Clutches are manufactured in capacities 


ranging from 4% inch-lbs. to 20,000 ft.-lbs. Their low 
cost accuracy and dependability make them ideal for a 
wide range of industrial indexing, overrunning, and 


backstopping applications. 


Like other precision-built Morse power transmission 
equipment, they are quickly available from your local 
Morse Distributor. For more information, or free 
Catalog C 11-54A, call him, or write us today. MORSE 
CHAIN CO., INDUSTRIAL SALES DIVISION, ITHACA, N., ¥ 


The MATERIAL HANDLING 
INSTITUTE’S EXPOSITION 
Cleveland, Ohio 
PUBLIC AUDITORIOM 


POWER TRANSMISSION JUNE Sth THRU 8th, 1956 


PRODUCTS BOOTH 1201 





MORE EFFICIENT DESIGN, 


IMPORTANT SAVINGS, 


SIMPLIFIED ASSEMBLY, BETTER APPEARANCE 


These are some of the many benefits reported by Design Engineers 
who have adopted TRU-LAY PUSH-PULLS for remote control operations 
on literally hundreds of products 


Here are typical comments 
recently received from equipment 
manufacturers whose machines or 
implements are equipped with these 
accurate and dependable remote 
controls: 


Saves Time, Labor and Material 
“The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.”’ 


Greater Flexibility of Design 

“The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.”’ 
Cost Less to Install 
“Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 


brake and clutch. Better appear- 
ance, too.”’ 

Simple and Neat 

“For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.”’ 
Solution to Tough Problem 

“Can be installed where straight 
rods are impossible... for Remote 
Control of transmissions, brakes and 
clutches.”’ 

Eliminates Maintenance 

“Simple operation and elimination of 
maintenance problem are the major 
ad vantagesin using your Push-Pulls.”’ 
Reduces Number of Parts 

“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control ot 
hydraulic valves.”’ 

Provide ACCURATE Control 
“Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion.”’ 


TRU-LAY PUSH-PULLS are “Solid as a rod but Flexible as a wire 


rope.” T 


This flexibility makes it possible to snake around obstructions 


.- permits the ideal arrangement of all elements of remote controls. 
Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below— 


TRU-LAY PUSH-PULL 


Simple | 

One Moving Part 
Lite-Time Service 
Life-Time Accuracy 
Low over-all Cost 
Noiseless 


yr 


MECHANICAL LINKAGES 

a Complex 
Many Parts 

yy Many Points 


of Wear 
we Increasing 


t— yp Back- Lash 
) Loss of 
Accuracy 
Vibration 
Rattles 


Construction Equipment and Farm Implements provide good examples of the 


wide-spread use of these accurate 


Power Shovels, Winches, 


Graders, 
Plows, Engine-driven Pumps, Crushers, " 


, simple and dependable Push-Pulls. On 
Road Oilers, Dump Trucks, Snow 
l'ractors, Combines, Corn Pickersy 


Corn Row Sprayers, Corn Detasslers, Orchard Sprayers, 


Power-driven Tree Trimmers, 
Machines and others... 


Tobacco Picking 


TRU-LAY PUSH-PULLS are operating unfailingly for 
the remote control of Hydraulic and Air Valves, Brakes, 


Clutches, Transmissions, 


Throttles, Chokes, Governors, 


Power Take-Offs, Spray Nozzles, Vent Directional Fins 


and on many other applications. 


co Our DATA FILE will answer all further questions 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-E Stephenson Bidg., Detroit 2 


2216-E South Garfield Ave., 


Los Angeles 22 @ 929-E Connecticut Ave., 


Bridgeport 2, Conn 





There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Pull 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the use of these 
ple, positive-action controls. 


Dependable Operation of these controls 
is a certainty, even under the most ad 
verse conditions ... HOT as jet engines 
note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications 
COLD to 70° F below zero... SOAKIN’ 
WET...ABRASIVE...or just plain 
TOUGH, 


Freedom from Trouble assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit. . . lubri- 
cation of the inner, working member 
for life during assembly .. that 
keep moisture, dust and other foreign 
matter out of the unit. . 
of fittings that makes 

parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. 
cision products, not 


Sim- 


° seals 


. cold swaging 
them integral 


They are pre 
gadgets. 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push 
Pulls will handle jobs 150 feet or more 
from the control point. 


“Solid as a rod, Flexible as a wire rope” 
aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether anchorages are 
fixed or movable... it damps out noise 
and vibration ... it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 
situations explains, in large measure, 
the wide-spread application of Tru-Lay 
Push-Pulls. Standard anchorages, fit- 
tings and heads have been designed that 
meet requirements on approximately 
80% of the installations. Simple modi 
fications of these standards, or 
changes in your own design, 


minor 
cover al 
most every special situation. Our engi- 
neers have 
ters, 


the know-how on such mat- 
and will work with you. 


For Further Information—The para rite 
pictured at the left contains six booklets 
and bulletins that will answer any fur 
ther questions you may have about this 
versatile and dependable tool. It is quite 
likely that this material will point the 
way to a simplified solution of your re- 
mote control design problems. Write for 
a copy. 
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¥ \l ; 
Impact Styre 
Jet Specialties 
( t 1 va 
General Plastics Corp., 
Calif, 


‘Paper Mate” selects 
BAKELITE Brand 


Impact Styrene for 


e-catching display package 


ry. 

There are three important advan 
tages tor the Paper Mate Pen Com 
pany in this attractive container with 
base fabricated from Impact Sty 
rene. It's an eye-appealing display 
that stimulates impulse buying. It's 
a sturdy package that keeps the pen 
fresh-looking and salable. And, the 
base is produced fast and at low cost 
by vacuum forming from high gloss 
flat extruded sheets of BAKELITE 


Impact Styrene, without costly fin 
ishing operations 

Your package, product or display 
may call for this plastic or one of 
many others; vinyls, phenolics, poly 
ethylenes, styrenes, polyesters o1 
epoxies The best way to decide is 
to come to Bakelite Company where 
you find the greatest variety and the 
largest resources keyed to your 


needs. Write Dept. QR-145. 


BAKELITE 


BRAND 


PLASTICS 


See BAKELITE’S exhibit, booths #809, 813, 817, 825, National Plastics Exposition, June 11-15, 1956, New York Coliseum, New York 


BAKELITE COMPANY, A Division | 


f Union Carbide and Carbon Corporation [jg 30 East 42nd Street, New York 17, N. Y 


The term Bake.!TE and the Trefoil Symbol are registered trade-marks of UCC 
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Helicoid Gages oe 


We noted 


W hile lo 


ing equipm« nt 


itions im 





Ing pip 
It is important 
| 


the spec 


Long-life gages ‘ trace ae 
to meet every | ae toe & 
pressure indicating 


requirement 


Acaloy square case 
for flush mounting 


For pressure, vacuum 
or compound service 


Ranges from 
15 to 20,000 p.s.i. 


Acaloy flanged case 


Tubes of bronze, alloy steel, 
stainless steel and K Monel 
for all types of gas or liquid. 


Cases are flanged, flangless, 
flush mounted, square or 
circular and with white or 
black dials. 


strength | 
Glass 
controlled 


Short term 


Chemical gages with dia- 
phragms to seal off objec- 
tional substances from in- 
dicating gage. 





Only . HELICOID has the See eee 
HELICOID movement with black dia 


All HELICOID Gages provide the sustained 
, accuracy that only the famous 
HELICOID— no gears— movement provides. 


Write today for the HELICOID G-2 CATALOG 
| 





. 


Helicoid Gage Division i 


AMERICAN CHAIN & CABLE ‘iasilceiceiine senan Pipe OD 





a hardener curing systen 
Reinforced wall thickne 


929-D Connecticut Avenue - Bridgeport 2, Connecticut anism of failure: resin tractur 
(Continue 











Above: The 6,. ton press in action, showing complex pieces being Existing presses can easily be converted to MARFORM by installation of 
produced in quantities, each in one operation on appropriate “pockage unit Unit is e y removable, however, not 
restricting press to MARFORMING 

Below: Artist eption of 6,500 Ton MARFORM press operating at the 

Baltimore plant of Glenn L. Martin Co 





LOEWY-HYDROPRESS 


MARFORM 


presses give better finish, 
cut production costs 
over 50% 


The MARFORM process combines the 
economy of the rubber pad process with 
the accurate forming ability of the steel die. 
The MARFORM process is ideal for form 
ing parts where surface finish and depth of 
draw are critical 

Control is the heart of the MARFORM 
press... control which permits precise and 
stepless regulation of blank holding pres- 
sure throughout draw. Tapered and other 
complex shapes are now possible in one 
operation. Your production costs are cut 


because: 
¢ Tooling is extremely cheap. 
e Lengthy set-up time is eliminated 


e Production of wrinkle-free, unmarred 


parts eliminates hand forming 


Press forms pre-coated blanks, either 


plated or bonded, metallic or non-metallic. 

Parts have uniform wall thickness. 

High precision: tolerance to 002 

Embossing is done during forming 
Loewy-Hydropress MARFORM presses can 
also be used for the Guerin process, for 


matched steel dies and for other conven 


tional hydraulic press work. For a copy of 


our catalog describing this versatile equip- 


ment, write to Dept. 035, Loewy-Hydro- 
press Division, BLH Corporation, 350 Fifth 
Avenue, New York 1, New York. 


LOEWY-HYDROPRESS 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Aust Western « Eddyst 
e Electronics & trumentat 
Ha t 


e Madse 


MOLDED RUBBER PROBLEMS 
AROUND? 


If you are, we can save you 
time, money and patience! 
Call in Tyer, the company 
with 100 years’ experience in rubber research, 
development and manufacture. 
Tyer’s specialized knowledge 


can help you solve the toughest 


molded rubber problems, whether they're 


matters of mold or manufacture. 


Our 100% Se Anniv eIary 


‘Iver Fabler Company 


ANDOVER. MASSACHUS 


aS aa S aie 


TYER RUBBER COMP ANY 
Industrial Division, Andover, Massachu 
Gentiemen 

Pl ase sen ] m 

including techn 

of natural and s 

Please have 


No ob gat 
NAMI 
FIRM 
STREET 
CITY ZONI STATI 





DO YOU NEED 


SOMETHING LIKE 


File 











= 
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COLD-HEADING 
PRODUCES THESE AND 
MANY SIMILAR... 


Cold-heading, of course, 
produces the shapes, forms, 
knobs, and upsets. The 
ends are roll-threaded 
Kinks, bends, flats, and 
other forming is done on 
suitable machines. The sm- 
portant consideration is 
that ELCO has a// these 
facilities, and many more 
— acquired and developed 
through years of varied ex- 
perience, together with a 
store of versatile ingenuity 
that can mean /ower costs 
for you. A/ways consult your 
ELCO representative 


ELCO ‘Sh SCREW 


1958 BROADWAY, ROCKFORD, ILLINOIS 





SUCH AS 


WOOD SCREWS 

MACHINE SCREWS 
MACHINE SCREW NUTS 
TAPPING SCREWS 
THREAD-CUTTING SCREWS 
PHILLIPS AND SEMS SCREWS 
PIPE PLUGS 

STOVE BOLTS 

CAP SCREWS 

LAG SCREWS 

DRIVE SCREWS 

SPECIAL SCREWS 

COLD HEADED PRODUCTS 


CORPORATION 
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EW: 


[AMINUM” 
Shims of 
Aluminum 


with all 
laminations 
surface-bonded 


Glass 
controlled 


strength 


Resin controlled limits 
Long term strength 
75,000 to 100,000 psi per min 


ofe is 


ated glass strength and quick burst mox. when 
g 


sdinao r 


Oo 














FIG. 2—This is the most nearly ideal resin This new type of laminated shim brings you all the advantages of 
— Aa “dificult, di ede aluminum — light weight, freedom from corrosion and electro- 
ce are . 0-140 F. Pipe OD, $4 lytic action — in shims that P-E-E-L quickly and smoothly for 
in. Reinforced wall thickness, 0.240 in adjustment. They’re bonded over their entire surfaces and are 
Mechaniom of failure; clastic lime of made just as carefully and expertly as the brass and steel lam- 
inated shims we’ve been producing for over 40 years. 


resin 


Laminated aluminum is available either as shims custom-stamped 
to your blueprint specifications or as laminated sheet stock in 
thicknesses from .015” to .125”, sizes to 20” x 48” 


For free sample of material, further information and prices, 
please write us direct. 


Only the Laminated Shim Company 
gives you shims of Laminum* 


they look “solid” yet p-e-e-l for adjustment 





LAMINATED o 
SHIM HEADQUARTERS sie Send today for our 
SINCE 1913 Wa Engineering Data File 























406 UNION STREET + GLENBROOK + CONNECTICUT 


FLASH! “xc STAINLESS STEEL .c2°%c0; 


(Continued on page 354) 
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ie) Bw 4 | 
-CABOT 





~ 


>< -Short term > 
strength 
when 


Resin frocture orea 


below resin| Weeping will occur in the lower 


Synchronous and 


ranges due to resin bond failure| Glass controlled 


Resin controlled limits 
Long term strength 


Induction Capacitor | 


Type Motors 


loading rate is 75,000 to /00,000 psi per min 


Calculated glass strength and quick burst max 


Sate orea\< 
creep point 





L 





FIG. 3 


It will withstand close to 1 per cent de 


This is a low modulus polyester 
formation before bond failure. However, 
this deformation is caused by 2000 psi 


water pressure. Pipe OD, 3} 


in. Rein 
forced wall thickness, 0.240 in. Mechanisn 


of failure: bond to glass 


R-25 Motor 


, 
ollage reguiat 

rotor inertia tor fast resp 

Whe operated 2 phase 


Cally 


ph ise aS a permanent spiit 


R-25. Typical uses « 


oximately 2% 


either induction o 


tion with reversible 


R-24 and R-25 
with gear cas« speeds fron 
RPM, torque ratings up to 7 
or higher, and single phase, 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC 
125 Amory Street, Boston 19, Mass 


GENTLEMEN: Please send me 
the Holtzer-Cabot R-24 and R 


s-to-resin 
structure fails. The 


Please have representative ca : 
yrtional to the glass 


) 
Seme loading rang 
> per cent D 
Company : I 
ad structure; 
Street : 
vth under stress is a 


(Continued on page 357) 


OQDAY’S EMPHASIS is on speed 

both in domestic appliances and 
industrial applications. Mica is a won- 
derful insulating material. It has ample 
mechanical strength, will not react with 
resistor substances and is unaffected by 
oils or organic solvents. It will not 
crack 


changes nor lose its dielectric value 


under extreme temperature 


COMMUTATOR MICA INSULATION 


Molding Plate Segment Plate 
— Mica Rings Mica Segments 


— Mica Bushings 
O Class B and Class H 
, — For all types of ; and 


CO: 


Starting 
generating motors 
Accurate to specified dimensions 
Properties controlled to assure 
fullest efficiency of assembly 
and operation of commutators 


FLEXIBLE MICA “a 
& COMPOSITES 
Class B and Class H A 
Sheet, roll and tape forms 
Formed slot liners 
MICA TUBING 
Sy, Round, square, rectangular 
Class B and Class H 
. Specified dimensions oni 
COIL & SLOT alle 
INSULATION 
a“ 
Molded or formed to 
specified dimensions 
Y-26 HIGH HEAT MICA 
Completely inorganic. Combines 
the durability, high electrical 
insulation value, temperature re- 
sistance and high reflective 
value. It is available in large 
sheets or full size pieces 
stamped to specified dimensions 


Tell us your area of interest and we will 
send you large samples for testing 
or, better still, send your drawings for 
quotation and learn how you too can 
have better insulation at lower cost. 





NEW ENGLAND 


MICA co. 


INCORPORATED 


Waltham_54, Massachusetts 





























Sparker. 


for your next 


BEARING 
PROBLEM 








Have you ever compromised 

design because you had to sacrifice 
bearing capacity? Perhaps it 

was due to high operating 
temperatures, housing materials, 

or need for seals operating under 
extremes of dirt or water. Then you 
will be interested in these “idea 
sparkers” from designers who used 
Shafer Self-Aligning Roller Bearings 
on applications where 











operating speeds average 3800 r.p.m 
and go as high as 5000 r.p.m. 30% of 
the time. High temperatures? Sure! 
Internal bearing temperatures run up to 
240°, but these Shafer Cartridge Units 
have proved that they can deliver the 
performance and are replacing all units 
formerly specified in the design 


Micro Lock adjustment, compensating 
for high wear rates on one application, 
has added 30% to bearing life formerly 


experienced. This feature alone has 
resulted in an annual saving of many 
thousands of dollars in bearing 
replacement costs 


moderate overhung load on 5” shaft 
caused a shaft deflection at load of .03: 
resulting in severe overload at bearing 
Inherent self-alignment of the Shafer unit 
now specified, instantly compensates for 
this deflection, providing the required 
service life and performance 


size of pillow block housing on unit was 
working a difficult mounting restriction 
on the design. Better distribution of 
metal in the Shafer housing provides the 
most efficient use of metal eliminates 
the excess bulk and unnecessary 
weight, solving the problem of mounting. 


TURN THIS PAGE FOR MORE INFORMATION 


CHAIRS!) BELT COMPANY 


LEADERSHIP ... through creative engineering 





IDEA SPARKERS (CONTINUED) 


... an advantage was found by another 
manufacturer for itself as well as its 
customers. Because of the inter- a” 
changeability of Shafer components, - 
parts stocking became an easier, 

less expensive job. Shafer 

Bearing Division is the only 

bearing manufacturer that 

offers this feature. 


Pillow Blocks 
Heavy Duty from 
to 7 shoft sizes 
4 bolt base types 
expansion type and 


3 


adapter mounting units 


Flange Units: Normal and Heavy Duty 
from %& to 5 Also 
available with a flange pilot 


shaft sizes 


Cartridge Units: Normal 

and Heavy Duty from 

¥," to 7” shafts. 
Cartridge housing drilled 
and tapped for lubri- 
cating fitting. 


REX ASA ROLLER CHAINS 
precision-built chains for moderate 
to high-speed drives. Exclusive 
pitch control system assures longest 


possible service life 


CHAINS 


REX CHABELCO STEEL 
for 


rygged, heavy-duty chains 

to moderate-speed, heavy-load 
drives Ideal for operation 
exposed conditions built-in 
clearances permit operation in con- 
ditions of dust and dirt 


slow- 


in 


CHAIN Belt Company 


Dept. DP-1 
Milwaukee 1, Wis. 
Send me informative literature on Shafer Bearings. 


O 
[) Send me informative literature on Rex Drive Chains. 
I would like to have a CHAIN Belt District Sales 


Engineer call 


NAME 
COMPANY 
ADDRESS 
CITY 


ZONE STATE 





Normal and 


2 and 


eR Self-Aligning Roller Bearings 


Offer More Capacity — Positive Sealing — 
Self-Alignment — Housing Strength 


for All Applications 


Normal 


¥% to 


Flange Cartridge Units 
Also, - 
: and Heavy Duty from 
5° shafts. Bore tolerance of 
mountings — plus .002 
000 


minus 


Take-Up and Frame Units: Normal, 
Heavy and Extra Heavy Duty from 
1-15/16" to 4-7/16'. Special reinforce- 


ments for greater capacity. 
Take-Up Units: Normal and Heavy 


Duty from %° to 4° shafts 
Guide slots milled for sufficient 
clearance to operate on hot-rolled 


guide bars. 


a 


REX OFFSET SIDE BAR ROLLER CHAINS combine 
the high-speed service features of ASA 
roller chain with the strength and 
flexibility of Chabelco Chains 


CHAIRS) BELT COMPANY 


MILWAUKEE #1, WISCONSIN 
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This Little Switch fiom 
Goes to Market 


. in air conglitioners, fans, 
unit heaters, appliances, motor 
and resistive circuits 


Short term 





000 psi per min 


quick burst mox 
—_ 
VY, 


snd 


IC 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved 
ratings also available.) But base is only 144” x 144" x 


This Little Switch Saves Money 


Costs less—permits simplification of your designs 


slass controlled 


Unknown 


20,000} 


| 
15,000} 


nath 
+ 
to 


Resin fracture orea 


0 


F \« 
— 
955 sfre 
s 75,00 


~ 


10,000F 


through base to permit ganging of mechanical at 





. spade terminals for qui k wiring dumt 


5,000F 


point 


quired, to eliminate need for blocks 


This Little Switch Is The NEW 
| | ws “Diamond H"’ Series 390 Rotary <t 


resin creep 
ng term strength 


Safe orea below 
Resin controlled limits 


= 





Hunan ennaannenonnaneT ENN 


~< 





FIG. 4—This is an all-rigid polyester ... Single or double pole, two to twelve positions with stop as 
resin. Medium reactivity in curing. Pipe required. Single, two-hole or special mounting arrangements. Com 
OD, 34 in Reinforced wall thickness, pletely interchangeable with the widely used “Diamond H" Series 
0.240 in. Mechanism of failure: resin 240 switches which are still available 

fracture and bond to glass. Ultimate stress iit: Caialaliich Udiaiieattiin tate cies enti 
data do not indicate safe operating pres 


ood phone nc eploge gonna THE HART MANUFACTURING COMPANY 


206 BARTHOLOMEW AVE., HARTFORD, CONN. 
resulting in 


tors influencing 


creep al I me 
ind temperature nm increa ne 3 
of the three will a era to @) wo 
failure 5) Re iseful \ — 


Qestond plastics 1 new 


owing character 


. - : 
ss even under water sat economies in fi 
“A “tee 


vironment. (b) Mod . 
ve aces tion 8 NYLON GEARS 
need, gk vo tap aya gh means savings in gear 

lass | : costs up to 90% 


4 


idhe sion and 
min at 200 |} 
linking to prevent ; ot 
L reg Our many years of pioneering and successful 
stresses in the resin bod production of Nylon Gears, plus new reduced 
Now the foregoing a ul t mold charges, can now make even greater econ- 
this The glas on omies for you in the use of Nylon Gears. With 
the great variety in molds now possible, Nylon 
should not only be considered as an economy 
gether. Just as 7 A measure but the answer to many problems 
energy of wetting ! \ where a compact design is necessary. Nylon 
the adhesion ¢ en , , Gears are quiet, durable, efficient and need less 
lubrication — they mate perfectly with metal 
gears. 
Let our engineers with more than a decade 
bond or in the glue bod ( I I ‘ in gear experience show you how Nylon Gears 
repeated or cycled loads. It goes witl ‘ can save you money — let us consider your gear 
problems during the design process—send blue. 
prints or specs for prompt estimates. 


bundles of fil 


environmental 


must stretch 


out saying the gl 
clean and free 
bonding 

We have r 
stress level of 14,000 ps 


(Continued on page 460) 
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cutting through 
accounting costs... 


Push a few buttons and the 

“mechanical brain” of the Burroughs 
Sensimatic takes over, posting records with 
amazing speed and accuracy. Smooth, 
quiet operation is of vital importance. 
Federal Ball Bearings are used here, too. 


eR " 
ee ee _ 
—~— 

—— 


AORN 


—e««,, Ran, 
eee 


— 


Any woodsman becomes a Paul Bunyon 
with a Clinton Chain Saw. These rugged 
tools send timber toppling at a furious rate. 
They've got to be tough—and that goes 
double for the ball bearings. 


Clinton specifies Federals. 





“ 
evel ag 
a man SF va 
tevecnentstte ane? 


tere a as 


so much of industry turns on FEDERAL ball bearings 


Deep in the nation’s timberland... high in a skyscraper office building 
—wherever there’s work to be done, you'll find labor saving, time-saving 
machines. And wherever you find machines, you'll find 

Federal Ball Bearings, in every size and description, making their vital 
contribution toward smooth, trouble-free performance. There are 

12,000 sizes of Federal Ball Bearings to solve your anti-friction problems. 
Hundreds of types. Produced by a 50-year-old manufacturer of 


ball bearings exclusively. 
When Federal Ball Bearings are part of so many things you use, 
shouldn't they be part of the things you make? 


THE FEDERAL BEARINGS CO., INC. « POUGHKEEPSIE, N. Y. 


New! Ball Bearing and engineering data! 175 pages full in 
FEDERAL’S NEW CATALOG! To get your copy, just drop us a line. 


ederal Ball Bearings One of America’s Largest Ball Bearing Manufacturers & 
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R with Less Amps! 


Performance-Kated 


FAN MOTORS 


HELP SOLVE YOUR LOAD AND 
POWER FACTOR PROBLEMS 


In air conditioning or ventilating equipment, you can 
reduce Starting current, reduce running current and in 
crease power factor with these new Century Fan Motors 
They are Performance-Rated for air conditioning manufac 
turers who are faced with new load and power factor prob 
lems. Fan manufacturers find advantages in their short 


length, light weight, multi-speeds and easy reversibility 


In your product and in your plant, Century Motors are 
Performance-Raied to fit your needs. For information, call 


your nearby Century Sales Office, or write us direct 


_ Type C, Permanent Split Capacitor... round 
frame, single speed, reversible—also avail- 
able with cushion mounting. 


A 


Performance-Reated CENTURY ELECTRIC COMPANY 


1/8 to 400 H. P. 


1806 Pine St., St. Lovis 3, Mo. © Offices and Stock Points in Principal Cities 
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Role of Technological 


Institutions in the 


Years Ahead 


Abstracted from “Role of Technological 
Institutions in the Years Ahead,” by John 
I. Rettaliata, Pres., Illinois Instituce of 
Technology, Chicago, IlL., Mechanical En 
gineering, March 1956 
lechnological education, 
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NEW —Full-vision 300° protected dial for 
fast, accurate readings. 


NEW—Large friction setting knob with integral push button. 


NEW—Repect accuracy within + of 1% of full scale. ) 
of higher 
me half of the 


: ; 
) Dalan th 


NEW—15-amp. open-blade switches, positive 


quick-make, quick-break operation. 


+ 


NEW —Multi-position terminal block offers wiring flexibility, xistence of 


side or rear connection. 


(_ ——- | Powered by the high-torque (30 in. oz. @ 1 r.p.m.) 
‘ = Cramer synchronous motor, the Type 241 Automatic Reset 


; " poend hy tc unt 
for maintained accuracy over a long service life. 


| {| 
y Available in ranges from 15 seconds through 24 hours. 
ian 2 Write for complete information. 


Interval Timer has been designed and tested to new standards 


SPECIALISTS IN TIME CONTROL eal 
cdividua 1S 


wT R. W. CRAMER ¢co., 9c. the olleges 


nrvy ’ 1] +} 
| ncipati ! 


BOX 7, CENTERBROOK, CONNECTICUT (Continued « 
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FROM BRUNING - Your One Convenient 
Source for All Drafting Needs... 


S Thrifty Wiioc 


That Will Save You Time, 


Work, and Money! 


Little things mean a lot in drafting! 


That’s why the five outstanding, low- 


cost drafting aids featured here are 


important to you. That’s why they and 


many products like them are important 


members of Bruning’s complete quality 


line. Try them; you'll be mighty 


pleased at how fast the savings of time 


and labor mount up! 








| 
1 


BRUNING ELECTRIC ERASING MACHINE 
Save hours of finger-cramping man 
ual erasing. Do a neater, safer erasing 
job. The patented hollow shaft 
permits use of extra-long, seven-inch 
eraser, prevents ‘‘fly-outs These 
quiet, cool, vibration-free tools are 
permanently lubricated, require no 
maintenance 








BRUNING VARSITY DRAFTER 

Costs a few dollars more than conven- 
tional T-Square, triangle, and protrac- 
tor; lets you make neater, more 
accurate drawings . up to 25% 
faster. Full circle protractor and index- 
ing clamp permit scales to be set 
quickly and precisely to any desired 
angle. For drawings to 24”x30". Ideal 
for shop drawings, home use, students 








WILD STAINLESS STEEL INSTRUMENTS 

Now, get the higher precision, lifetime 
durability and beauty offered only by 
the instruments made entirely of stain 
less steel. They will not oxidize, can 
not be damaged by perspiration 
Specially hardened, swivel-type pen 
nibs are exceptionally durable, easy to 
clean. Swiss precision-made. Moder 
ately priced. Handsome metal cases 


——y ———EE — 
| 





PHENOLIC BLADE T-SQUARE 

Get the lasting trueness, durability, and 
beauty of modern plastics in this 
moderate-priced T-square. The warp 
proof, practically indestructible blade 
is made of laminated phenolic plastic 
with a life-like maple finish. Drawing 
edges of crystal clear acrylic plastic are 
relieved for easy, safe ruling with ink 
will not discolor or become brittle 





Take a minute now to mail the coupon. Save yourself 
hours of time and work later on. 





(BRUNING ) 





America’s Leading Supplier of Engineering 
and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
In Canada: Charles Bruning Company (Canada) Ltd., 105 Church Street, 
Toronto 1, Ontario 
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No. 697 CROSS SECTION PAD 

This handy time-saving cross section 
pad lets you draw to scale make sharp 
copies without cre 
section lines are printed in light blue 
will not reproduce ‘ads are available 
with or without pre-printed heading con 
taining fill-in f anks for basic data 
Cross sections come 4x4 x Rx 


10x10 squares per incl 


section lines. Cross 





Charles Bruning Company, Inc., Dept. 64.0 

4700 Montrose Ave., Chicago 41, Illinois 

Please send me information on these Time-and-Work Savers 
re 


C) Electric Erasing Machine () Varsity Drafter [) Wild Instruments 


C) Phenolic T-Square [) Cress Section Pad 


Name . -_ “ Title 


} 


Company 
Address 


City County State 








De Laval IMO rotary pumps can be 
furnished for almost any fluid han 
dling problem in capacities to 750 


gpm and pressures to 2,000 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


This is a cross-section h aval IMO Series 
A322A, a positive displa 


ement rotary screw type pump 


benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . .. to handle viscous liquids and high suction lifts, 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 


central or power rotor is the pumping element; the liquid 


pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 801, Nottingham Way, 
Trenton 2, New Jersey. —ox-208 
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NOELTING 


For longer life Specify 





DOUBLE TREAD 
STEEL WHEELS 


They Resist Sharp Shocks and Jolts... 
Carry Twice the Load of Cast Wheels 


To solve your breakdown problems Faultless 
developed this Drawn Steel Wheel 

With sturdy double-steel flat tread, it defies 
the punishment of sudden jolts. Chip-proof 





rounded edges are precision-made to roll 
smoothly and evenly—without fracturing 
on any kind of flocr. 

Added strength and durability are provided 
by corrugated steel sides and a strong hub 
bearing, protected by mighty built-in steel 
shoulders. This wheel is absolutely concentric 
for smooth, effortless operation 

And it cuts into handling costs 
by reducing replacement labor. 


AVAILABLE IN LIGHT, MEDIUM 
and HEAVY DUTY CASTERS 


It’s easy to select just the right Drawn Steel 
Wheel Caster for your equipment. 

Capable of supporting operating loads 
of 2,000 Ibs. per wheel (or static loads of 
8,000 Ibs. per wheel), Faultless Drawn 
Steel Wheels may now be had for light, 
medium or heavy duty requirements. 

In addition to 8 types of Swivel Plate 
Casters with Drawn Steel Wheels, compan- 
ion Rigid Plate Casters are available. 

Let your Faultless Caster representative 
help you choose the right Caster for your 
needs, or write us for Catalog specifica- 
tions, no obligation. 





FAULTLESS CASTER CORPORATION, eEvansvitte 7, INDIANA ~ Offices in Ationto, Boltimore, Boston 
Buffalo, Chicago, Cleveland, Dallas, Detroit, Grand Rapids, High Point, Indianapolis, Los Angeles, New Orleans, New York, Philadelphia, Portland, Seattle, St. Louis Conodo: Stratford, Ontario 
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hen 
product designs 
for welded steel 


ave twice 
the rigidty... 
three times the 
strength 


et require 
less material 
...cost less 
com i-]e) alexa] 


WHY 


aren't all your 
products designed 
for welding? 


THE BETTER WAY 
40% more rigid! 


yet this 
machine base 
of welded 
steel costs 
half as much 
as former cast 


iron designs 
Ask 
THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


The World's Largest Manufacturer 
of Arc Welding Equipment 
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The Engineer's 


Greatest Achievement 


Abstracted from “The Engineer's Greatest 
Pres.., 
March 


Achievement, by Crosby Field, 
Flakice Corp., Brooklyn, N. Y., 
1956, Mechanical Engineering 
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How Miehle-Dexter 
Blowers supply air 
for your product 


PROBLEM: Design any prod- 
uct requiring a blower—up to 
14 psig. of air (or gas). Do 
not increase size, weight or 
cost of product. 

SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides makxi- 
mum air in minimum size 
blower. Units require little or 
no maintenance. Hundreds of 
applications. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255. 





‘DEXTER 


Division 


MIEHLE 


Supercharger 


Dexter Folder Company 


116 Fourth St., Racine, Wisconsin 
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WE CREATE 
AND 
MAKE 








DEXSTAR 
SPECIALTY PAPERS 





in tea bags 

in oil filters 

in hair wave kits 

in electrolytic capacitors 
in vacuum cleaners 

in air conditioners 

in hi-temp electrical insulation 
in disposable diapers 
in wallboard tape 

in hospital face masks 
in coolant filters 

in sachets 

in duplicating stencils 
in coffee filters 

in flat silver wrapping 
in edible oil filters 

in cheese processing 
in dry-cleaning tags 
in lens tissues 

in chamois-like wipers 
in yarn dying covers 


in plastic laminations 
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For a hundred years... for hundreds of 
people oe « WE have developed and produced 
custom-made specialty papers to do 

special jobs. 

Perhaps you, too, could use paper in place 
of other material . . . to make your products 
better, for less! 


We create . . . in our research and development 
laboratories . . . specialty papers to meet 
most any requirement of wet or dry strength 
lateral or longitudinal strength, absorbency, 


porosity, or any combination of these factors 


And we make . . . on modern machinery, 
and with rigid quality control . . . any 


quantity needed of these spec lalty papers. 


We offer you our research facilities. Perhaps 
we can help you make your product better, 


for less . . . with a custom-made paper! 


Call or write us, any time. 


Cc. H. DEXTER & SONS, INC. 
Windsor Locks 23, Connecticut 





SPECIALTY PAPERS FOR INDUSTRY 


» «+ « made from natural, synthetic, and glass fibers 





| EXON SOLUTION RESINS—VINYL CHLORIDE TYPE 


481 


INCREASING DILUENT TOLERANCE 





. 





KETONE 100 
SOLVENT 





¢ Another Firestone service to help you make the 
right resin choice! 


These 6 EXON solution resins are engineered 
precisely, varying in properties to suit various appli- 
cations and uses—but never varying in quality of 
performance. 

Further product details at right. Keep this chart 
handy to help you choose easily and accurately. 


Firestone 


100 AROMATIC SOLVENT 


EXON 450 _ Ideal for strip 


coatings. Good solubility, tensile 
strength and durability 


EXON 461 _ A unique fluo- 


rine-containing resin combining 
high solubility, unusual chemical 
resistance, heat stability and 
weatherability. 

EXON 470 _. Excellent adhe- 
sion to metals, alkyd and vinyl 
surfaces. Compatible with wide 
range of drying oils, alkyds, 
phenolics, melamines. High sol- 
ubility in inexpensive solvents. 


EXON 471 — Excellent for 
weatherability and durability in 
a protective coating. Corrosion 
resistant. No measurable change 
after sunlamp exposure for 360 
hours as | mil film 

EXON 481 


colorful, abrasion prool, wash- 


Makes possible 


able coatings that resist fading 
or cracking 

EXON 485_ For superior strip 
coatings. Lower viscosity makes 
application easier and shelf-life 
better. Good clarity. 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, DEPT. 66H, POTTSTOWN, PA. © A DIVISION OF THE 


FIRESTONE TIRE AND RUBBER COMPANY 





“double-duty” 
thermostat 
controls 
several 
circuits 

with a 








the Wilcolator Series GA 


COMBINATION THERMOSTAT AND SWITCH 


The special feature of this new thermostat, used for both 
heating and cooling applications, is the switch, which is cam 
operated from the dial shaft. This switch makes it possible to 
control more than one circuit with a single dial, and to dis- 
connect more than one line when the dial is turned “OFF”. 
For instance, Type G1-A (heater load) can control both 
“bake” and “broil” circuits for an electric range, and incor- 
porate double pole break in the “OFF” position. And in an 
air-conditioner, Type G2-A provides for “constant cool”, “fan 
only”, and “fan and cooling” from a single dial shaft. 
Amplitude can be factory adjusted to customer's specifica- 
tions. Contact mechanism is not affected by vibration. For ful] 
information on the Series GA, contact The Wilcolator Co., 
1001 Newark Avenue, Elizabeth, N. J. Canadian plant: 
Wilcolator (Canada) Ltd. Mimico, Toronto, Canada. 


SPECIFICATIONS: 
Standard temperature range: 40°F Minimum, 550°F Maximum 
Special temperature ranges: to customer's requirements. 
Type G1-A: Contacts open on temperature rise. 
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Type G2-A: Contacts close on temperature rise 
Contact Rating: Type G1-A, 30 Amp. 125 and 250 volts—AC 
non-inductive load. 
Motor Ratings: Type G2-A. 
VOLTS RUNNING CURRENT 
120 AC 14 AMP 
208 AC 14 AMP 
240 AC 14 AMP 
Both motor and non-inductive ratings 
approved. 


LOCKED ROTOR 
60 AMP 
60 AMP 
60 AMP 


Underwriters listed « 
Mounting: Back of panel or in enclosure 


Terminals: Screw Type, AMP or Arkles. Standard shaft size- 
%” flatted to .156”. Length to customer's specifications, 


lilcolalor 


COMPANY 
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~ -PLAN-GEAR | 


as simple 
to operate 
asan 
Electric Motor 


@ Here is AMERICAN GEAR’S new PGT transmission as used with 
a Chrysler engine to power a gasoline tractor. This new, hydraulically 
operated compound planetary transmission has been successfully used on 
earth movers, road rollers, tractor loaders and other equipment. 

e Complete performance tests at one of the country’s leading 
Institutes of Technology have verified PGT's outstanding performance. 
The report on these tests describes PGT as “offering a simple, versatile 
and extremely flexible means of power transmission...good efficiency 
. + .conservatively rated."* 


® PGT offers these important advantages over more complex 
transmissions... 


e Easily operated by anyone by merely 
moving a single hydraulic control lever 


Eliminates operator fatigue by 
eliminating clutch pedal 
Practically instantaneous (1.5 seconds) 
change of speed or direction 

without shifting gears 


Hydraulic control lever placed 
convenient to operator 
without regard to location 
Only one control valve lever for of transmission 
all speeds and neutral Planetary gearing means considerably 
less length for comparable loads 


and speeds 


Utterly smooth...no shock...no jerk... 
no noise 

Positive pressure-fed lubrication 
to bearings and geors 


Cushion shift prevents shock loading, 
eliminates trouble 
* Two power take-off apertures can transmit “Complete report on request 


up to one-third of engine output maximum 


White toda 44 for this new 8-page booklet which gives complete 
information, design details on all 7 models of PGT transmissions 


R 00 | FT. T QUE 


USE PGT TRANSMISSION ON 
Lift trucks - Earth movers + Hoists and cranes 
Conveyors » Power take-offs 
Other industrial equipment 


Slushers 
Road rollers 


Car pullers - 
Front end loaders - 
Truck mixers 


Designed and built exclusively by 


MERICAN GEAR & MFG.CO. 


New Avenue, Lemont, Illinois « Phone: Lemont 920 


Subsidiary of BRAD FOOTE GEAR WORKS, INC., Cicero 50, Illinois 
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Abstracred from Why Register, by 
Paul H. Robbins, Executive Director Na 
tional Society of Professional Engineers 
presented at Twenty-Fourth Annual Meet 
ing, American Society of Tool Engineers, 
Chicago, I'1., March 19-23, 1956 
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Richardson Ha Way RT oko Ob 1 8A a OT) | 


design and 


yori From 75¢ to L1¢! 


service.. 


The problem: This is a metal tray . . for taking 

dental impressions. Because trays of this type were relatively 
expensive (75¢ each) , dentists found it necessary to clean 
and re-use them. In spite of careful cleaning, the trays would 
corrode, oxidize, discolor and, after repeated use, 

become generally unattractive. 


What was done about it: The Wm. Getz 
Corp., Chicago, asked Richardson to 

recommend a material and design a new plastic 
dental tray. Richardson engineers suggested a clear 
polystyrene material and designed and constructed, 
for economical production, this complicated 
10-cavity mold weighing 2322 pounds 


The result: This plastic dental tray is more sterile 
and has much better eye-appeal. It costs only 11¢ instead 
of 75¢ . . a savings of 85% which permits the dentist 

to discard each tray after it has been used. 

Tedious time-consuming cleaning of old metal 

trays is no longer necessary 


AFTER Ii¢ 





Are you redesigning your product for better production cost. Complete laboratory facilities 
sales-appeal? Richardson engineers, consult- are available for the development of special 
ing with your own engineers, can help in the plastic materials for your applications. Experi- 
development of design changes for better per- enced Richardson tool and diemakers can pro- 
formance, improved appearance, and lower duce your molds for efficient parts molding 








For detailed information write or phone The Richardson Company 
2793 Lake St., Melrose Park, Illinois (Chicago area 


RICHARDSON PLASTICS 


laminated and molded 


GS = > 


a PARK, — NEW a a — OGDEN, TYLER, 
UTAH TEXAS 





CLARK Type “CY” CONTROLS 
help Mid-West Slab Grinders 


triple output at Crucible Steel! 


Ten track mounted billet grinders built by the Allied 
Machine and Engineering Co., a subsidiary of Mid-West 
Abrasive Company, are setting new performance 
standards at Crucible Steel's Midland, Pa. mill. Replac- 
ing manually operated and unwieldy swing grinders, 
these machines do the job better, faster and safer with 
electrically-controlled hydraulic positioning. 


Accurate and complete control of stroke, wheel position, 

rotation and pressure results in smaller metal loss, less 

wear on grinding wheels and better finish. Clark Con- 

trols provide the accuracy and dependability these 
Clark Type “CY” Control Panel m machines require, and prove again that Clark Type 
cach machine Guatninn « sine Gs “CY” starters have the extra stamina required for 
size 2 and one size 3 Type"“CY” motor s ’ heavy-duty mill-type service. 


Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS,LIMITED © MAIN OFFICES AND PLANT, TORONTO 
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NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 


SLIP RING 
PICKOFF 


developed by 


Abstracts continued 


which has been used as a guide 


5 = 
thirty vears. That law has been 
evised and brought up to date repeat 
dly since first drafted, the most recent 


lition having been made in 1946 and 
Ye : 
¢ ring the approval of thirteen 

| engineering societies reve 


ymplete uniformity of law uld be 


| obtained, differences in interpretation 
| and administrative procedure that ex 
ist among the state boards charged 
th their administration would prob 
t likeness in operation of 
A new concept of slip ring ristration from one state 
brush design has shown life 
better than 100 million rev- Ney Type 1194 is stocked in the 
following sizes 


niformity, which will 


olutions at low electrical 
noise level. A self-contained 
spring and wire contacts slip 
ring over a sector of approx- 
imately 180°. Size of wire au 
used in tests, .004-.006 diam.., A dia. D 

with wear at end of 100 1194-1 .004 1.5 .024 .040 
million revolution test less 1194-2 .006 2. 036 .060 
than one-half diameter. 1194-3 .008 3.0 .048 .080 
Write for information 1194-4 .010 : 060 .100 


THE J. M. NEY COMPANY P.O. BOX 990 DEPT. J 
HARTFORD 1, CONNECTICUT 


Specialists in Precious Metal Metallurgy since 1812 


2 NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @e NEY’S SMALL PARTS 
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EY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY’S SMALL PARTS 


Read what a user says about 
Genisco G-Accelerators! 

f ti United States Gauge, Sellersville, Pa., recently ae 
es Ing purchased a Genisco Model B78 G-Accelerator mS | ee 

to assist in the development and testing of new t he will al be in that positio 
instruments. Gauges from 1” size for hydrauli n noiT e moved from em 

componen S and accumulator applications, to pressure trans : f 
ducers for guided missiles have been tested under : Si ng practice for 
acceleration forces up to 75 a's | | 
on Com efe Commenting on the performance of the 
machine, a U.S. Gauge engineer said: “Particu- 
larly useful are the rotating pressure ports (air 
system) and slip rings. In my opinion, the Genisco 
pac ages 0 Model B G-Accelerator is a well-designed piece 


of equipment, easy to set up and operate, and 


has required only minor maintenance’ 
5 } A If you need to subject components to simulated 
e g-forces, or to calibrate and evaluate acceler- 


ometers, contact your Genisco representative for 
complete information on Genisco G-Accelerators 


NOW FOUR STANDARD MODELS 





MODEL | RADIUS OF | 
NUMBER | G-RANGE CAPACITY GYRATION 


B78 30 to 120 25 Ibs. — 8” cube 24 
C159 30 to 75 100 Ibs.— 18” cube as 
;} D184 1 to 800 6 1-Ib. objects | 12 








| 








| £185 |0.01to60 | 300 lbs.—30" cube | 72 


—s 








INCORPORATEDO 


COMING IN JULY A 16-page 
special report on “Functional De- 
2233 Federal Avenue 


sign of Hydraulic Circuits,” to aid 
Los Angeles 64, California 


in component and circuit selection. 


Reliability first 








\@ Years ago and 14 years 
ee Roentgen 
ro 6G discovered 





was making individualized equipment parts 


Intelligence — initiative — perseverance —these are the ingredients of success. 
Mixed often enough and in the proper proportions, they beget progress—the 
essential element in the overall development of science and industry alike 


Add a pinch of experience (75 years For individualized equipment parts 
worth to be exact) to the above ingre- built efficiently and economically to 
dients and you have the KOVEN formula your exact specifications, call or write 
for success: the time-tested skill and re- for a consultation with a trained 
search, the seasoned craftsmanship and KOVEN representative, and send for 
technique, which have enabled KOVEN Bulletin #550. There’s no obligation 
to play an increasingly important role in 

the evolution of industrial equipment 

and allowed KOVEN craftsmen and en- 

gineers to manufacture individualized 

equipment parts often faster and at 

lower cost than equipment manufacturers 

themselves. , Stainless Clad Jacketed Tank 











X-RAY INSPECTION 
FOR QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; mixers; 
stills; kettles; tanks; stacks; breechings; hot 
transfer lines; light and heavy fabricated 
piping and plate exhaust ducts. Shop and 
field erected storage tanks to 2 million gallons 
High vacuum testing on liquid oxygen storage 
tanks 


SPECIALISTS IN INTRICATE FABRICATION USING: 
» STAINLESS STEEL - ALUMINUM - MONEL - NICKEL - INCONEL 
» ALL CLAD MATERIALS Fabrication to all A.S.M.E. Codes 





Or Sem FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 





L. O. KOVEN & BRO., INC. 154-C OGDEN AVE., JERSEY CITY 7, N.J 
PLANTS: JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 
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Factors Determining the Choice of 


HOWARD FRACTIONAL H.P. 
INDUCTION MOTORS 























% TORQUE TORQUE TYPE MOTOR 


TORQUE TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 

No Load speed is determined by number of poles, with a 
No Load slip of approximately 5% 
Full Load speed decreases with an increasing load. De- 
signed to operate at approximately 30% full load slip. 
No breakdown torque 
Starting torque high approximately 125% full load 





























73 200 
% TORQUE INDUCTION CAPACITOR RUN TYPE MOTOR 


INDUCTION CAPACITOR RUN TYPE MOTOR 
POWER: AC 50 to 60 cycles. 


CHARACTERISTICS: 


No Load speed is determined by the number of poles, with a 
no load slip of 2 to 4% 


Constant Full Load speed, with a full load slip of approxi 
mately 10% 


Breakdown torque—approximately 200% full load 
4. Starting torque—approximately 75% full load. 





HYSTERESIS SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 
Synchronized speed, determined by number of poles. 
Starting torque equal to Full Load Torque 
Quiet operation 





RELUCTANCE SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 


CHARACTERISTICS: 
1. Synchronized speed, determined by the number of poles 
2. Starting Torque Low, 50 to 75% of Full Load. 


The increase in the use of Howard Induction Motors results from the overal| 
superior performance characteristics of Induction motors over Series and 
Shaded Pole types. 


basically Howard Induction motors 
have the following advantages: 


Less maintenance—no brushes to wear, parts subjected to less wear. For 
applications where maintenance is difficult to handle. 


Constant speed under increasing load or varying power supply—for appli- 
cations with exacting timing requirements where load or power supply are 
not constant. 


Extremely quiet operation both mechanically and electrically—for applications 
where noise level must be exceptionally low, professional tape recorders, etc. 


Low external field, in many cases requiring no magnetic shielding 


Good efficiency up to 50% as against 40°4 maximum in Shaded Pole motors 
and 65% in Series motors 


High power factor up to 85 
No radio or TV interference—for appliances and other home use applications. 


Good starting torque. 


» Reversible in motion and reversible from rest 


Wide range of H.P. ratings (1/8 to 1/1400) and gear ratios (2:1 to 3600:1). 


Howard Induction Motors are currently used in a wide range of applications— 
business calculators, tape recorders, facsimile equipment, blowers for micro- 
wave relay stations, radar, projectors, teleprinters, gyro drives, automation 
instruments, etc. 


Howard Induction Motors are available in Torque, Induction Capacitor Run, 
Hysteresis Synchronous and Reluctance Synchronous types. Costs are mod- 
erate but depend upon quantity. For full information on Howard Induction 
Motors, write for bulletin 56A. 


1. “Selected"’ ball bearings permanently lubricated, 
sealed and shielded or sleeve bearings with large 
felt oil reservoirs with oil return system (shown) 
Sleeve bearing motors can be provided with bail 
thrust bearing for vertical operation or thrust 
loading 

. 24 slot lamination design for quiet, cool operation 
Stamped from high grade electrical steel 

. Rotors dynamically balanced, skewed to give uni- 
form torque characteristics with change of rotor 
angle. 

. Windings of heavy Formex insulated wire, im- 
pregnated and baked with top grade electrical 
varnish. 

. Case of sturdy, rigid casting always 

. Mounting pads with holes drilled and tapped cast 
on frame. Special face mounting end bell available. 

. Internal fan for cooling. 


|< |4s 


OTHER HOWARD MOTORS: UNIVERSAL & D.C.—1/200 to 1/2 H.P. * SHADED POLE— 
1/2000 to 1/10 H.P. » SERVO MOTORS * GEAR MOTORS + BLOWERS 


DEPT. PES * HOWARD INDUSTRIES, INC. * RACINE, WIS. 


SALES OFFICES: 208 S. La Salle St., Chicago 4 
942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bidg., New York f 


DIVISIONS: Eu ELECTRIC MOTOR CORPORATION @) CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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Drafting Department Heads! Now Is the Time to Gear 





Your Department to Meet Growing Production Demands! 


ee 2 
“a 
_— J 
~¢ a 


_ 


NOW 





Is the Time to Get Your New, 





Modern Bruning Copyflex Machine! 





Copyfiex Model 500—Top mechanical speed 
of 40 f.p.m., front or rear delivery, automatic 
separation and stacking, many other features. 


(BRUNING ) 








Best Process! Best Machines! 
Best Selection of Materials! 


Specialists in Copying Since 1897 


Junc 


Product Engineering 
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CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
In Coneda: Chorles Bruning Co. (Canada) Ltd., 105 Church St., Toronto 1, Ont. 


The boom in production means more pressure than ever for engineering 
drawings and prints. Right now is the time to replace that old inadequate 
reproduction machine you’ve been putting up with—now’s the time to 


get a modern, efficient Bruning Copyflex. 


In just the last year, Bruning has introduced five new, advanced 
machine models, one of which is shown at the left. These machines offer 
you the famous problem-free operation of Copyflex . . . no exhaust vent- 
ing, no plumbing or auxiliary equipment, no installation other than an 
electrical connection. They bring you faster reproduction speed and a 
host of operator conveniences such as fast return of originals, automatic 
separation, front or rear delivery. They are the efficient, economical, 
modern reproduction machines that will help you boost your drafting 


room output, keep costs at a minimum 


i ,' , , 
Now is the time to act. Mail the coupon below. You'll be glad you did! 





Charles Bruning Company, Inc., Dept. 63-0 
4700 Montrose Ave., Chicago 41, Illinois 
Please send me information on Copyflex proce nd Model soo machine 


Nome Title -_ 
Company 
Address 


City County 














me wed ers McLoutH 
stainless steel STAINLESS 





sellsandre-sells | STEEL 


for automobiles 





The Stainless Steel trim, molding and vital parts 
that add style and beauty to a car, inside and out, 
are features that help make the sale. 


Stainless Steel has wide customer acceptance. It’s 
easy to clean and keep clean. It’s a tough, solid 
metal that will not corrode or dent and 

stands up to gravel, ice, salt and water. 

The finish never fades and parts are easy to 
replace. Stainless Steel lasts the life of the car. It sells 
in a new car and it re-sell/s in a used car. 














ae 











McLouTH STEEL CORPORATION Manufacturers of Stainless 
Detroit, Michigan and Carbon Steels 
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Conference on Effects of 
Radiation on 

Dielectric Materials 

PB 111863, 8 5 i 

169 pp. Available from 

of Commerce, Ofhce 
Services, Washington 


diele 
Ss. N 
torv, Wa hing ’ 
14-15, 1954, under 
of the Naval Re 
the Office of S 
Air Research 
mand Phi 


} 
the materia 


Che eleme 
radiations a1 
that they 
Wigner 
charged part 
M/N and G 
ipplic ibility de 
cna in in 


; izat 
lONMZANO 


Symposium on 
Automatic Programming for 
Digital Computers 


of ideas and riences concerning 


pl yblems involved i t 1utomati 
programming « igital computers 
ind thus accelerate automatization o 
programming, the Navy Mathematical 
Computing Advisory Panel organized 


(Continued on page 380) 
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EAGLE 
CYCL-FLEX reset timer 


~ 


machine 
control 
panels 


Insures dependable operation and 
simplified control circuits 


Designed with a sealed dial that covers the elapsed time 
indicator, the Cycl-Flex Timer permits direct mounting to 
machine panels that are exposed to oil and dust. Timer 
switches control four load circuits. Interlocking contacts pro- 
vided without the use of auxiliary relays. Synchronous motor 


drive insures accurate timing. 


The Cycl-Flex is one of the Eagle family of 
timers designed to fit into every industrial 
time control need. Eagle sales engineers, 
located in 30 principal cities, will analyze 2 


~ 
Ree) 


your timing applications without obligation. 


FREE AUTOMATION BOOKLET 


MAIL COUPON TODAY! 


Eagle Signal Corporation 
Industrial Division, Dept. PE-656 
Moline, Iilinois 

Please send Bulletin 120 contais 
Cycl-Flex Reset Timer and free 
What Timing Can Do for You 





pecial Reports 
On Finishing Non-Ferrous Metals 2°:..0220%.¢ 5228 


NUMBER I1—Paint Base, Corrosion- 
Resistant Finishing with Iridite 





required. 





WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of 
chromate conversion finishe . They are generally applied 
by dip, some by brush or spray, at or near room tem- 
perature, with automatic equipment or manual finishing 
facilities. During application, a chemical reaction occurs 
that produces a thin (.00002” max.) gel-like, complex 
chromate film of a non-porous nature on the surface of 
the metal. This film is an integral part of the metal itself, 
thus cannot flake, chip or peel. No special equipment, 
exhaust systems or specially trained personnel are 








Chromate conversion coatings are well 
known and accepted throughout industry 
as an economical means of providing cor 
rosion protection, a good paint base and 
jecorative finishes for non-ferrous metals 
However, continued developments have 
been so rapid and widespread that many 
manufacturers may not be completely 
aware of the breadth of application of this 
type of finish. Hence, this digest of cur 
rent information; to bring you up to date 
on the many ways in which you can ob 
tain proper surface preparation for paint 
ing and increase product durability with 
a single multi-purpose chemical pretreat 
ment. Report I on decorative, corrosion 
resistant finishes and Report III on 
chemically polished, corrosion-resistant 
finishes are available on request 

First, it is an accepted fact that metal 
surfaces should be prepared before paint 
ing to make possible an efficient paint sys 
tem. Naturally, this preparation should 
provide for good initial paint adhesion 
Chemical treatments have proved extreme 
ly effective in this respect, particularly 
those of a neutral or preferably acid na 
ture. Further, to be most efficient, chem 
ical treatments should provide a non-por 
ous barrier to maintain adhesion by sealing 
the metal from the paint and moisture 
They should also provide a self-healing 
film which prevents lateral corrosion in the 
event that bare metal is exposed through 
scratching 

The Iridite chromate conversion coat 


Iridite 


ings meet all these requirements 


bt 


is a chemical ¢ ion treatn 

face preparation. It pr 

bonding by molecular adhesi 

in nature and produces a film that 

like and non-porous in structure 

the Iridite film effectively seals the 

from the paint and from moisture pe 

tion Because the film contains <« 
relatively soluble constituents, it wil 

tect areas scratched through to bare meta 
and prevent lateral corrosion This 
accomplished by a gradual leaching 
these constituents into the damaged are 


Further, because of its gel-like, n 
talline nature, the Iridite film 
affect the appearance or texture 
paint film, nor will it dust or 7 
mar the painted surface Bex 
film is non ous, paint c rage 
creased, thus substantial savings in 
costs will be realized. In addition, 
parts may be stored for long peri 
time prior to painting without the 
entrapped moisture causing 
when painting 

Iridite chromate conversion < 
are widely used with equal ease an 
cess under both baked and air-dried paint 
systems. While the actual adherence prop 
erties of the Iridite film do not increas« 
appreciably with its thickness, corr< 
protection does. The protection of 
Iridite film is proportionate to its thickn« 
and should be taken into consideratior 
when selecting the Iridite to meet your 
needs. However, it is sometimes necess 
ary to sacrihce maximum corrosion 


tection for appearance when a fir 


areas must present a chrome-like appear 
ance A typical case is that instrument 
housings on which the ext« r is painted 


and the inside left 


On the other hand, if all surfaces of the 
product are to be painted and maximum 
corrosion protection is required, the heav 
ier and most protective Iridite films should 


be used 


die cast fruit 


For example, all surfaces of zinc 
juicers are finished with a 
highly protective Iridite film p 

ing to provide maximum 

ive action 


s i fruit 


ridite finishes are 


1esium, silver, 
In addition t 
r paint, the 
ve val 


in them 


modifiec 
ng the dys 


is shades i 


designing, y 
consider the many other characteristi 
Iridite finishes which may enter int 

specific problem. In addition to their fun 
tions as pr > and decorative finishes, 
and as bases for organic finishes and bond 
ing compounds, Iridites have low ele 

trical resistance. Some can be soldered 


and welded. The filn es not affect the 


stability f tolerance 


idites are W1 
Armed Services 
tions because of perf 


savings of materials and equipment 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product requires 
the services of a specialist That’s why 
Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation 
efficient in improving the quality 
You'll find your Allied Field 
lating Supplies’ 


product 

Engineer listed unde: 

classified telephone book Or 

irect and tei? us your problem 

ymmplete literature and data well as 

part processing, is available 

Allied Research Products, Inc., 4004-06 

East Monument Street, Baltimore 5, 
Maryland 


Pre 





If you work with small instrument type bearings 
you'll find this new, authoritative publication an 
extremely valuable and handy source of engineering 
data arranged in convenient form for practical 
reference 


LOOK AT THESE FEATURES 


© A helpful survey article: “‘ractors TO CONSIDER 1N 
SELECTING SMALL INSTRUMENT BALL BEARINGS. 
eA complete, practical presentation of bearing facts 
Types of bearings I ubrication 
Materials Applications 
Components Radial and Axial play 
Engineering standards Torque 
T olerances Mounting practice 
Dynamic and static loads etc 


® Large, clear illustrations 

® Big, easy to follow charts 

® Convenient nomographs and conversion charts 

® Simple bearing designations make ordering easy 
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WRITE TODAY... GET TOUR NAME ON OUR 
PRIME DISTRIBUTION LIST FOR MAILING 
WON-"HOT OFF THE PRIVV I 








We at Newark have many years’ 


experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how’ 


you can take advantage of our 
experience in wire cloth manufac- 
ture and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications. 


ewark 
ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


New Books continued 


a symposium. The speakers were in 
vited from government agencies, uni 
versities and industrial organization 
which have made significant contribu 
tions to the field of automatic pro 
gramming. ‘Their subjects included 
differentiators, compilers, generators 
interpretative routines and universal 
automatic codes. The papers presented 
it the symposium have been collected 
into this report to constitute a source 


f useful reference material 


ASTM Standards on 
Petroleum Products and 
Lubricants 


Prepared by ASTM Committee 1-2 
6 x 9 in., paper cover, 954 pp. Pub 
lished by American Society for Test 
ing Materials, 1916 Race St., Phila 
delphia 3, Pa., $6.50, for members, 
$4.85. 

This publication brings together in 
convenient form the various ASTM 
standard and tentative methods of test 
and specifications pertaining to petro 
leum products and lubricants. In 
cluded also, as information only, are 
12 proposed methods of test, which 
are published in draft form for the 
purpose of soliciting comments. Such 
proposed methods have not been for 
mally approved and ar distinguished 
from the standards and tentatives by 
the absence of an ASTM serial desig 


nation 


Techniques for Application 
Of Electron Tubes in 
Military Equipment 


PB 111644 R, Rex S. Wurriock 
Electronic Components Laboratory, 
Wright Air Development Center, 
Wright-Patterson Air Force Base 
Ohio, paper bound. 8 x 104 in., 270 
pp. Available from U.S. Dept. of 
Commerce, Office of Technical Serv 
ices, Washington 25, D.C. $5 


[his technical report presents tub 


information primarily from the point 
of view of the equipment designer as 
a guide in the application of electron 
tubes. In Part I, tube properties are 
discussed. These are grouped accord 
ing to ratings, characteristics essential 
in circuit operation, and properties 
detrimental to circuit operation. Part 

(Continued on page 384) 
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for HAZARDO 
LOCATIONS 


SKINNER EXPLOSION-PROOF Solenoid Valve 
Only 3?7A2” high 


Skinner X5 Series Explosion-Proof stainless steel 
Valves are ideal for use in hazardous applications. 
They are Underwriter Approved for Class I (Gasoline vapors, etc.), 
and Class II, Groups F (Grain dust) and G (Coal and coke dust), and offer you 








incomparable simplicity and flexibility of design. 


These low-cost valves are expertly engineered to give trouble-free performance 
through millions of cycles. They’re direct-acting, leakproof and spring loaded for 
operation in any position. Available in a wide range of types, voltages, 
pressures, flow control adjustments, port sizes and port locations. 
SPECIFICATIONS: Type: Two- and Three-Way Normally Open, Normally 
Closed, and Directional Control; Pressure Range: 0-1000 p.s.i. Orifice Diameters: 
%,"” to 4”. Pipe size: 14” or 4” NPT; Voltage All AC and DC; Duty Cycles: 
Continuous or Intermittent. Write today for Bulletin 526A 


THE CREST OF QUALITY 


ALAN NA 
Lh ge 


SKINNER ELECTRIC VALVE DIVISION + SKINNER CHUCK COMPANY 2 


a Ky | 


AN 
~ 
RIC APS ® 


SOLENOID | 114 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
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WAGNER ELECTRIC MOTORS... 


THE CHOICE OF LEADERS 


en 


Wagner totally-enclosed fan-cooled motor. 
1 through 30 hp, NEMA Frames 182-326U, 


Wagner open type drip-proof motor. 
1 through 30 hp, NEMA Frames 182-326U. 


IN INDUSTRY 





DESIGNER'S NOTE: 
All Wagner Motors are 


OVMAMICALLY BALANCED 


for smooth performance 


Motor balance is important to fine machine tool performance. A well- 
balanced motor greatly reduces vibration—allows your machine tools to 


turn out the accurate work for which they are designed. 


Every rotor, even in the smallest fractional hp rating, used in a Wagner 


Motor is dynamically balanced on balancing machines like that shown 
above. 


Your selection of Wagner Motors for your machine tool applications 
gives you other benefits, too. You can specify totally-enclosed motors 
that are fully protected against damage from filings, chips, dirt, fumes, 
moisture; or open type drip-proof motors—in ratings through 500 hp. 
You add an extra selling point—Wagner Motors are known for depend- 
able performance. You assure users freedom from costly motor mainte- 
nance and even more costly down-time. And—you give your customers 
motors that can get on-the-spot service when needed—anywhere in the 
United States. 


Wagner Electric @rporation 


6406 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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Thermal Resistance...Chemical Resistance ! | 


Now, American, through its tech- 


NOW AVAILABLE! 
» DACRON 
e ORLON 
e NYLON 
e ARNEL 
e ACRILAN 
° DYNEL 


tact sheets! 
Send today sa 





nical research, has perfected the 
mechanical interlocking of the 
man-made fibers listed at the 
left, to produce three-dimensional 
felt structures. 

These new Felts have excep- 
tional chemical resistance with 
thermal stability to 300 F. They 
are non-hygroscopic, biologically 
stable and are available in a com- 
plete range of thicknesses. 
Precision engineering assures 
close density and thickness 
control. 


The properties which char- 
acterize these new Felts are being 
utilized in filtration—laminated 
plastics as reinforcing material 
high temperature bearing seals 
gasketing. In fact, end uses are 
unlimited! 


American’s engineering and 
research staff is prepared to sup- 
ply you with complete data and 
product recommendations. 


WRITE TODAY! 
American felt 
Com iy 


MARK ® 


GENERAL OFFICES: 78 GLENVILLE ROAD, 
GLENVILLE, CONN 


SALES OFFICES: New York, Boston, Chicago, 
Detroit, Cleveland, Rochester, Philadelphia, 
St. Lovis, Atlanta, Greenville, S. C., Dallas, 
San Francisco, Los Angeles, Portland, Son 
Diego, Seattle, Montreal.—PLANTS: Glen 
ville, Conn.; Franklin, Mass.; Newburgh, 
N. Y.; Detroit, Mich; Westerly, 8. L— 
ENGINEERING AND RESEARCH LAB 
ORATORIES: Glenville, Conn 
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New Books continued 


Cii¢ 
cuit design 
for use of 


lesign factors. Part 


tains numerical data and sp 
ign considerations for specif ube 
DeS Part I\ presents roduct d 


urves derived from 


aliiile, "Phe enache WORM GEAR 


Mand tolennce of che, DPEED REDUCERS 
ind tole: nce ( h 


to mmsure coverag 


4] 


hroughout available in 


On the Mechanics of 
Magnetic Amplifier Operation 
PB104106, R. A. Ramey, Naval R 
search Laboratory, Washington, D. C M 
paper-bound. 8 x 104 in., 26 pp. Avail co PLETE SERIES 
ible from U. S. Dept of Commer 
Office of Technical Servi 
ington 25, D. C. $0.75 
\ new theory of magneti 
eration, dé veloped it the Na 
earch Laboratory, is presented 
lementary quasi-mathematical 
| to demonstrate 
to 


Don’t go hunting around for Speed 
Reducers. Your nearest distributor 
has a complete series of Perfection 
Speed Reducers with ratios ranging 
from 5 to 1 to 60 to 1. Furnished 
with worm on top or bottom as 


desi red . 


Shafts are mounted in Timken 
anti-friction roller bearings. 
Threads are precision ground and 
accurately mated with worm gear. 
Heavy rigid cast iron housings... 
integral worm and shaft. The close 
limits to which all parts are held, 
assure maximum load carrying 
capacity, and long trouble free 


service, 


“SOIWLVD JLIJIMWOD YOS 


ILIYM “MDOLS NI GIIIVD SIVIS GAVINVLS 


| 


Write for free 8 page Bulletin 
No. R-20 listing the complete 


Perfection Series. 


NVOSIHDIW ‘ZL DVILNOd 
="0) 1V3S 110 1VSYIAINN 


*sBuiyond uowisodwio> 10 saqqns d1yayyuAS 
“49Yysoay, joUOCIsdO YIM SjjOYUS 49;9WDIP gy OF dn 


S 
S 
S 
: 
< 
: 


AMERICAN STOCK GEAR division 


Perfection Gear Company © Hervey, Ill., US.A 


+ 


/ 


UONDOysul 40y Appa’ spun pajquiessp 1D sjpaes-jIG [DSsZAIUH 


suBisap jorseds ut ajqnjipan ain Aoyy “syutod uoljrtay [DJIA 4D 
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New Taylor 
Copper-Clad Laminates 


now available in production quantities 


After months of research and experimentation, Taylor 
is now in production on two brand new copper-clad 
laminates that give you opportunity to realize—on a 
sound basis—the full potentials of printed circuit 
construction. 


Produced by an exclusive Taylor process that per- 
mits the use of readily available, high purity rolled 
copper, these laminates are supplied in two grades 
XXXP-242 Copper-Clad, with a premium quality 
phenol paper base material; and GEC Copper-Clad, 
with a superior epoxy glass base material. 
Taylor makes both of these copper-clad laminates in 
sheets approximately 37 x 49 inches in thicknesses 
smootne’ from .015 to .25 inches . with copper on one or both 


nperte™ sides. 
iw 


_ no Whatever your experience with copper-clad laminates 
thick Con- ... Whatever your ideas on the subject .. . it will be to 
Result set your advantage to find out just what the new Taylor 
ve materials can do for you. Contact the nearest Taylor 
sales engineer . . lor more intormation or for your 


sample order 


TAYLOR FIBRE CO. Plants in Norristown, Pa. and La Verne, California 


Branch Offices Distributors 

| P | 
Atlanta Detroit Philadelphia — 
Boston” Indianapolis Rochester* 
‘ Houston 
Chicago Los Angeles San Francisco” L 4 d P| . 
Cleveland™ Milwaukee” St. Louis Miami a m | n a t e a Ss t | Cc Ss 
Dayton” New York" Rockville, Conn Toronto 


V | i i 
*Teletypewriter service at both plants and these branches u - a n | Z e d F | b re. 
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U-RINGS 


replacing Cup Packing 


New tre d simplitie piston desi = 95 4 
| peduces nachining Feel tates | 
installation _reduve friction 


7 
n p room 





PINGS 


IN SMALL LOTS 


briefly describes 
the cost of 
typical parts 
made for one 

of our earliest 
customers, whom 
we have served 
for the past 


thirty-four years 


We have the nation’s very best facilities and know- 
how to produce short-run stampings at the lowest 
possible cost. Send your sketch, blueprint, or part, 
plus quantity, for prompt quotation 


DayvTon Rocers 
Mangacturing Company 


MINNEAPOLIS 7M MINNESOTA 











SOLENOIDS 


G-211 solenoid, 10 lbs. at NA-725 solenoid; 16 Ibs. 
85% voltage, 14%” stroke at 1” stroke, 100% voltage 





G-200 line of solenoids. Re NA-700 line of solenoids, 
placement for all sizes of | replacement for National 
General Electric Co.'s CR Acme solenoids, size for 
9503-200 line of solenoids size, for all modifications. 











The solenoids of both the above replacement lines are 
all thoroughbred Trombetta solenoids. All dimensions 
of interest to the user are the same as the respective 
solenoids they replace. The pull and pull character- 
istics are identical. In either case, we are in a position 
to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
cies, including direct current 

See our catalogs in Sweet’s Catalog Service. Ask for 
mere information. 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 
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New Books continued 


Sees, §=is your production 


democratically and 


ive We had 


Singlets iret barometer 
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vere first _— 
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VCTal Veal 
1 picture 
Tyr T 1 
apes 


degree to whi 


a eee Re "4 _/ “RISING” PERCENTAGE WITH 


pairs seiner weal bac sudo POWER DRIVEN 
SCREWDRIVERS 
oe le Its Alloys and SELECTIVE PARTS FEEDERS 


x $4 In 


Published by 


Assn., 33 





Widely Adaptable to 
Individual Requirements 


@ Are you using DPS Power Equipment? 


lition ; 
dition is 1 If not, we urge that you get full details now 
' , a 
ritish Standards . If you have a difficult problem, don't 


luminum Alloy 


hesitate . . . Thirty years of experience with 

P ‘i 

ring Purposes 
i 


thousands of different applications 


ANNOYS aS SDC 


I ined To mtu will enable us to cope with it and supply 


The book op with 2 Comp you with machines engineered to fit your 


index of British St needs. Progress demands DPS methods . 


Specihcation Necessities in modern production where 


] tio ) . — 
classincation of speed, economy and handling at minimum 


} as ' ; 
uminum mate cost are so important ... We can help you 


begin with the . Write today . . . Ask for catalog. 5 SCREWDRIVING MA- 
iluminum and i nd in tl an tiehdh ht ehdeaete 
section are in 
tions and factors 

Following the 

ll mechan 4 il 


' 
r ' 
st method 


ind include ty hardne 
Characteristics luminum 
described under headings such as 
supe! purity alloy foil; electrical 
ductors; sintered aluminum BOWL FEEDER, Vibratory BARREL FEEDER with stolion- BARREL FEEDER conven 


N : — : = type, to select and feed ery ring cover, for heevy- tienal type, for parts re- 
tes mm Cha IS S . ! smaller, fragile ports duty, lerge production runs quiring critical selection 


design include brief data 


sag n emp shor se ATO POWER SCREWDRIVER CO. 


(Continued on page 388) 2821-A WwW. FORT . DETROIT 16, MICHIGAN, 
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Gusher | 
Coolant Pumps 


Illustrated is a Loma Saw 
SPH-36 equipped with a Gusher 
Coolant Pump and arranged for 
Billets and Slabs.Courtesy of the 
Loma Mach. Mfg. Co., Inc 

The year in and year out popularity of Ruthman 

Gusher Coolant Pumps with the leading machine . 

tool builders is ample proof of their outstand- 

ing performance. 


Gusher Coolant Pumps give you split second 
coolant flow require no priming. Their sturdy 
construction, pre-lubricated ball bearings, electron- 
ically balanced rotating assembly assure you of 
long trouble-free life with minimum maintenance. 


Ny 
THE RUTHMAN MACHINERY CO. 


1818 READING ROAD ~ CINCINNATI, OHIO 


TRACER-GUIDED DRILLING 
100 HOLES P. M. 


WITH NEW HERMES Engravo,../ 


Printed circuit plates 
now accurately drilled 
by unskilled labor from 
enlarged template by 
air activated feed. 


Ask for catalog HB3 
describing pneumatic 


attachment. 


Pic id f hermes ENGRAVING MACHINE CORP 
13-19 University Place, New York 3, N.Y 


New Books continued 


on the propertics of aluminum at 


elevated temperatures and on “creep” 
ire followed by a note on properties 
it low temperature. The appendix 
lists nominal compositions of selected 


illovs from Canada and Europe 


Scheme for the 
Identification of 
Piping Systems 


ASA Al13.1-195¢ Sponsor l by Na 
tional Safety Council and American 
Society of Mechanical Engineers. 11] 
x $4 in., 8 pp. Published by American 
Society of Mechanical Engineers, 29 
W. 39 St., New York 18, N. Y. $1] 


[his is a revision of the American 
Standard Scheme f he Identifica 
tion of Piping Systems, original 
afhrmed in 192 nd reafirmed 
1945 

It was in order to promote greater 
safety, lessen the chances of error, 
confusion or inaction, especially in 
times of emergency that a uniform 
code for identification of piping was 
first established, to warn personnel 
of outstanding hazards inherent in 
the materials involved lherefore, 
while this standard has been pre 
to specify the identification 
contents of piping systems primarily 
on the basis of stencilled legends, it 
also provides for the use of color as 
a secondary means of identifying the 
type of material contained in the svs 
tem. It is urged that industry as a 
whole, and individual organizations 
do not use color as a means of speci 
fying the type of material contained 
in a piping system unless its use is in 
conformity with the provisions of this 
standard and unless it is supplemen 
tarv to the use of legend 


Dynamics of Machinery 


James B. Hartman, Professor, Lehigh 
University, 64 x 94 in., 283 pp. Pub 
lished by McGraw-Hill Book Co., 330 
W. 42nd St., New York 36, N. Y 


5/50. 


This text is for advanced undergrad- 
uate and graduate students in mechan- 
ical engineering. Hence it presupposes 
that the reader had undergraduate 
courses in statics, dynamics, mechan 
ics and calculus. These prerequisites 


(Continued on page 391) 
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Ofined | 
BY FAR THE (/J&% EVER BUILT 
and HALF THE SIZE of 


Conventional Types 


au 


MAGNETIC 


MOTOR CONTROLS — 


SIZE 2 
ILLUSTRATED 





A Conplele Dre SIZES 0 to 5 


SIZE 4 


SIZE 0-1 





When SMALL Space is 2 BIG besign Problem! . . . wth these ALL NEW features in sizes 0 and 1... 


Cs) THE ARROW-HART & HEGEMAN ELECTRIC CO., Hartford 6, Connecticut 





Ne Sealers look lo 


MOTOR 


. FOR SPACE-SAVING 
COMPACTNESS 


. FOR PERFORMANCE- 
BUILDING 
DEPENDABILITY 


MODEL 102 AIRFOIL 
MILLING MACHINE 


The New England Machine & Tool Co. 


This ingenious machine mills the original, 
3-dimensional masters from which turbo jet 
. does in hours 
a job once requiring weeks of hand work. 


blades are manufactured . . 


Complexity of the operating and control 
mechanisms placed a high premium on space, 
but the 5 smaller, lighter A-H Magnetic 
Controls were easily mounted on an 
unusually compact door-back panel that 
swings out for instant accessibility 


TYPE 704 ELECTRONIC 
DATA PROCESSING MACHINE 


MANUFACTURED BY 


International Business Machines 
CORPORATION 
These electronic machines are designed 
primarily for the use of engineers and 
research scientists. They are capable of 
performing more than 4000 multiplications 
or divisions per second. The 10 Arrow-Hart 
Contactors included in the very complicated 
power distribution unit were a natural choice 
to save valuable space. Other A-H Controls 
are also utilized in other parts of the machine. 


HEV-E-OIL BURNER 


MANUFACTURED BY 


Cleaver-Brooks Company 


Simple, compact and efficient, this modern 
unit uses low cost, high heat heavy oils to 
provide economical heat for commercial 

and industrial buildings. Arrow-Hart Control 
— an “RA” Starter and a Miniature Relay — 
occupies little space in the small panel, 
leaves ample space for easy wiring. 


THE ARROW-HART 
Hawth mn Street. H of dé onnecticut 
MO R < NTROL Divis N 
Please send my copy of the A-H Motor Control Appli 
cation folder 


name — 


4EGEMAN ELECTRIC COMPANY 








9000000 nee 
company —____ 
co. address — 


——O——— 


CONTROLS 


a 


MACHINE TOOLS 


= eng le) ile 
COMPUTERS 


cai 
Sq 


HEATING 
EQUIPMENT 


ARROW-HART 


MOTOR CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 

103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 

Offices, Sales Engineers and Warehouses in Principal Cities 
NTR : ; 

(Muu lily WITCHES © APF 


MAIL COUPON TODAY FOR COMPLETE INFORMATION 





New Bi »0oks 


continued 


permit the ho eexamint 
dynami ro more mature view 
point; (2 two-dimensional 
onsideration ind d 
lamics to 

by means of 


vide a transition 


mechanics t 


ite work in dy1 

duce the read 

ical t chniques 
ed in the 

matic control 
Mathematical chniques 
yuuntered in the usual underg 
yurse in dynamics, such as the 

La Place transfor re d 


oped as 
needed. Rigorous proo ré mitted 
but sufhcient tl 

give the user 

ich chapt 


’ qht- od Triple-lok Elbow Fitting 
inswers 


Instrument Engineering— 
Volume III Precision thread-tapping and counter- 
boring tools for making accurate straight 


i 


Cuarwes S. Draper, Head, D 
Aeronautical Ener.;: Wavtrer McKay 


thread boss (to receive these new Parker 


Ass Prof. of Aeronautical | 
Sripney Lees, Asst 

tical Engr.; Massachus 

Technology, Cambridge, Mas 

11 in., 879 pp. Published by McGra 


ual oot Co, te. 0 WS. NeW Parker straight-thread fittings 
ae Sey & solve your leakage problems 


Now you can forget about high- type 


straight-thread fittings) are now available 


with machining drawings from Parker y 





of leakproof, trouble-free con 


pressure hydraulic problems resulting nection. They are shorter and have 
smaller hexes than the AN fitting for 


the old AND 10050 boss. Sfrai 


from tapered pipe threads. Forget 


about leakage . . . about the danger eht 
of cracking or distorting valve bodies threads are available on Tripl j 
by over-tightening the fittings the industrial standard flare tube fit 

about damaged threads from over- 
ind complicat 


ting) and on Ferulok ( flareless fitti 
‘es tightening to obtain proper position- 
This pattern is devel 
1! 


ing 
for heavy steel tubing) 

lliyctrat ing. Forget about messy pipe “dope”. This is another example of Parker's 
yhases illustrat You can eliminate all of these prob pioneering leadership in the field of 
2 MeeeurINE lems by using new Parker straight hydraulic fittings. Write for Cat. 4301 
= thread fittings with positive O-ring 
1echanis " seals. (See illustration above. ) PUBE AND Host FITTING DIVISION 
ymputers 


Parker straight-thread fittings are Section 414-1 
Volum ntal now being supplied in response to The Parker 


Appliance Company 
the growing demand for this new 17 


325 Euclid Ave., Cleveland 12, Ohio 


mes 


, ' , oplied vpical 
ses. Methods for ving m 
ment problems are built uj rt 
of Volume III by means of typical CI r er 
xamples, beginning with thermom 


ters that have the simplest possil 


Hydraulic and fluid 
system components 


( 


(Continued on page 393) 
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News abet 
COMINGS for METALS 


Gmmp 


Metallic... Organic 


PUNY 


Decorative... 


Protective 


New plastisol sprays extra-thick coating 





How to make finishes 
stick tight to 
magnesium and aluminum 


A primer is only as good as its adhe- 
sion. Years have passed since Uni- 
chrome Primer AP-10 was first de- 
veloped as a primer for light metals 
Users have had ample experience to 
confirm what primary producers of the 
metals have long known about this 
unique and remarkable primer. The 
consensus: AP-10 has superior adhe- 
sion; its use protects against peeling of 
the top or finishing coats 


TESTS THAT PROVE ADHESION 


When an automotive producer primed 
magnesium panels with Primer AP-10 
and immersed them in water, there 
was no effect on adhesion even after 
500 hours. When an 8 lb. weight 
dropped 20 ft. on magnesium panels, 
rupturing them, Primer AP-10 still 
held tight even at torn edges. When 
magnesium was first primed with AP- 
10 and then finished with a top coat, 
the coating still adhered after 100 

not the 
ordinary 


hours of salt spray, which wa 
case with coatings over th 
mers tested 
Primer 
pecify 
um for products with full con- 
1 


AP-10 enables 
nagnesium and 
ice th these can be well protec- 


ted against corrosion and durably 
ished with lacquers or enamels. It 

y anchors Unichrome lacquers and 
enamels, or those of other manufac- 


turers. Ask for more 





METAL & THERMIT 


CORPORATION 
General Office Rahway. New 
Pittsburgh © Atlanta « 
East Chicago « | 
Metal & Thermit—Unitec 
of Canada, Limited 











Unichrome “Super 5300” Coating builds 60 mil film per 
coat ... gives heavy duty corrosion-protection 


Tank getting 


a heavy protective coating with Unichrome Plastisol Large structural parts of products 


Can likewise be durably finished 


} 


A new and unusual plastisol formu- 
lation has been developed by Metal 


& Thermit, a pioneer in this type of 


coating. Unichrome “Super 5300” 
Coating delivers the full solids con- 
tent of vinyl! plastisol right through 
a spray gun. It enables a coat 60 mils 
or more to be applied successfully in 
ation 


one appli 


THICK AND TOUGH 
Amounting to a vinyl “sheet” mate- 
rial, single or multiple coats of this 
new plastisol can be used to good 
advantage on many of the products 
where plastic or rubber sheets are 
generally specified. Super 5300 Coat- 
ing also provides a durable, protec- 
tive finish for large uneven surfaces 
where only a fluid material can be 
applied. Good performance is as- 
sured for two reasons. (1) With 
spraying, there are no seams or 
joints where corrosives might pene- 
trate. (2) Vinyl plastisols have a 


unique combination of 
physical properties 


THE ADVANTAGES 
Curing quickly at 350 
chrome Plastisols form rugged, resil 
ient coatings with an attractive satin 
finish. They electrically, 


absorb impact, don’t chip or crack, 


to 365°, U 


insulate 


resist abrasion and erosion, deaden 
sound 

They give extraordinary protec- 
tion against a wide range of acids, 
alkalies, alcohols, salt solutions and 
With plastisol protection, 
ordinary metal parts and products 
often prove suitable for 


moisture 


unusually 
severe service conditions 

For companies without adequate 
baking facilities, Metal & Thermit can 
recommend nearby firms that spe- 
cialize in applying “Super 5300” Coat- 
ing. Send for Bulletins that tell more 
about plastisols 
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beaver 


ball screws 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 
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Fastest growing source 


' i for ball screws 


Deaver 
Drecision 
f Droducts 


i INC. 
# CLAWSON, MICH.’ 


t Engineering 


Thermal Power from 
Nuclear Reactors 


Semiconducting and 
Luminescent Materials 


(Continued on page 395 


The same 
principle used 
in raising 


landing gear 


automatically 
shuttles 
engine blocks 

















Beaver Ball Screws 
were selected by Spur- 
geon Co., Van Dyke, 
Michigan, for this device 
which synchronizes 
transfer of engine 
blocks between produc- 
tion machines—WHY? 


ee ee ee ee 
wear fo Acme screws. Less power 
required. 


+ Costs less to install and maintain 
than hydraulic cylinder. No oil 
leokage. 


~ Costs less then air cylinder and 
costs less to maintain. Operates 
smoother. No air hookup required. 


Can your product be 
made more efficient 
with Beaver Ball Screws? 
Write for literature. 


eaver 
recision 
Droducts 


7 INC. 
a CLAWSON, MICH. 





Exclusive 


LEIMA 


Features of 


Rotary Air. and 


VACUUM PUMPS 


bring you 


* High Vacuum 
* Greater Volume 


4-WING TYPE 


Vacuums te 20” Hg.; pressures to 15 
psig.; displacement to 162 c.t.m 


2-WING TYPE 


a & 


Vacuums te 29.9" Hg.; pressures to 20 
psig.; displacement to 40.8 c.f.m 


* Smaller Size 
* Lifetime Operation 


aa 


Curved Wings on easy-action 
hinge, maintair continuous 


wall contact. 


Cast lron Wings and Cylinders 
to hard, 
glassy smoothness—take up 


hone themselves 


their own wear— assure leak- 


proof seal for years. 
Extra-large Air Space pro- 
vides greater capacity, per- 


mits use of smaller pump. 


Hits itis a ine-cinsine 


ae 


Wing Adjuster 


wing-to-wall con- 


Automatic 
assures 
tact, prevents sticking, guar- 


antees positive action 


Extra-long Steel Wings (not 
composition) provide long 
wear. Cylinder walls made 
of durable cast iron. 

Large air 


space provides 


more compact pump. 
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Install LEIMAN AIR PUMPS 


for dependable Vacuum (Suction) and Pressure 


FREE ENGINEERING DATA 


Application Book showing 60 
how-to-do-it blyveprints of 
octvo!l applications 


16-page Catalog showing con 
struction, types, sizes, capac 
ities, etc 





Precision-made, compact 
Leiman Air Pumps have fewer 
moving parts—no tips or 
blades to renew — need no 
maintenance except oc- 
casional oiling — run for 10, 
15 and 20 years without 
trouble or shutdown. Over 
half a million installed. Con- 
sult our engineers on any air 
application. 


LEIMAN BROS., Inc. 


107 Christie St., 


Newark 5, New Jersey 


PRECISION ENGINEERED FOR ACCURACY 


Contacts ' 
-— 'S 


Makepeace 


On receipt of 

your specifications 
we Shall be glad 

to quote lowest 
quantity prices 

or have our 
engineering 
department contact 
you to assist in 
design if you prefer 


} QUANTITY PRODUCED FOR ECONOMY | PRODUCED } QUANTITY PRODUCED FOR ECONOMY | ECONOMY 


O = 


(EenceL.naRo 


D. E. MAKEPEACE COMPANY 
Division of Union Plate and Wire Co 


Attleboro, Mass. 
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D.C. SOLENOIDS 


uith AN CONNECTOR 


Syachro-Start MODEL SS-A Sole- 


noid has been developed to 
meet the demands of many cus- 
tomers requiring a standard air- 


craft type fitting. 


These ruggedly constructed sole- 
noids are available for use on 6 
12, 24 and 32 volt systems. They 
have a 10 Ib. pull over 2 inch 
stroke and power consumption is 
220 Watts pulling and 6.5 Watts 


continuous. 


Further information upon regued. 
SYNCHRO-START PRODUCTS 


INCORPORATED 
8151 N. RIDGEWAY AVE. « SKOKIE, ILL 


- June 
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New Books continued 
Chemistry Div. of Battelle Memorial 
Institute. The digest was originated 
to augment research activities. Be 
cause of the large number of publica 
tions dealing with semiconducting and 
luminescent materials, 
tion provides a 
pertinent literature 


this compila- 
ready reference to 


rhe principal sources of reference 


have been the various abstract jou 
nals; where possible, oral papers and 
other articles have been abstracted 
An attempt has been made to present 
the most important experimental re- 


er conclusions and to minimize 


the necessiiy for the reader to obtain 
the original article. By including this 
formation and by supplying subject 
ind author indices, the compilation 
es as a fairly complete desk refer 
in this area of technology 
Because both foreign and domestic 
blication abstracts are included, the 
d covered by this publication is 


xactly defined by a calendar year 


ibout September of 1953 through 
September of 1954 
publications are covered from 
Dec. 1953 through Dec. 1954 

Chis is the 1954 issue of these ab 


tracts. Two full years of 


eign periodicals are covered from 


domestic 
ibout 


while 


ganize d 


ibstracts on this subject can now be 
ned. This volume uses essentially 
same format as the 1953 issue 
improvement has been made in 
viding greater detail on each ab- 
racted article 
voted to germanium and 


20 abstracted 


silicon and 
heir applications. Over 2 
cles are included in these 53 pages 


entire volume contains ove 50 


Use of Radioactive 
Self-Luminous Markers as 
Sources of Illumination 


PB111746, L. J. Boarpman, Ph 
tometry Branch, Optics Di Naval 
arch ~=—s Laboratory W ashingto1 
paper-bound, 8 x 104 in., 2 
Available from U. S. Dept. of 
Commerce, Office of Technical Serv- 
Washington 25, D. C. $0.75 

Various 


tive self-luminous markers 


studies show that radi 
sed as imple, inexpensive 

ble sources of illumination to assi 
under dark condi 
t suit 


me operations 
tions. Strontium-90 is the mo 


(Continued on page 396) 
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FASTENING 


PROBLEMS? 


let us make a 


per joint... 


for you 


Are you looking for a better, faster 
way to fasten belts, aprons, tapes or 
ribbons? Would you like to slash 
maintenance time by putting an easy- 
to-fasten joint in endless belts? The 
fastest way to join these ends is with 
Clipper Hooks and Lacers. 

Long used for lacing power transmis- 
sion belting, Clipper fasteners are 
now proving their cost-cutting value 
in materials handling equipment, auto- 
matic pin setters, laundry equipment, 
food harvesting and processing equip- 
ment and in many other applications. 


Y 


They produce a sm 
in a hurry. 

Let us demonstrate the advantages of 
a Clipper joint on the product of your 
choice. Send us a small sample (or 
the complete belt, apron, tape, or 
what have you) and we'll make you a 
Clipper joint FREE, without obligation. 
Write, wire or call today for details 
and literature. 


oth, flexible joint 


Ask your Industrial Distributor for Clipper Products 


BELT LACER 
COMPANY 


986 Front Ave., N. W., Grand Rapids 2, Michigan 





Let’s Talk About 


the mark« 


¥ if 4 ° Experiments were made using s 
eq pog ervice gle markers and groups of markers 
1 variety of colors, luminan 
distances. Green markers 
DURAMETALLIC is ready to help you with ficient illuminators 
those stuffing box problems . . . we've io be nk - 
been doing it for industry for 38 years. it about the same wavelenst! 
Experienced factory-trained sales and maximum of the sensitivity 
service engineers are located in all sec- the dark-adapted ey me entre 
tions of the U.S.A. rence ee a pa 
Without charge, a staff of research and euned to deoe Ge ebaal 
development engineers at our Kalamazoo luminance. Various _ tests 
plant are ready to help you with your _— mn Oe are possible 
sealing needs. Dako theron Aerts 


lumination is at a maximum wl 
When seeking an answer to satisfactory ld 2 3 


sealing . . . put it up to Durametallic. 


Write Today for Bulletin File No. DM-PG 


marker heid 
t possiDic 


DURAMETALLIC CORPORATION OY esas 


KALAMAZOO, MICHIGAN among obstacles in ti 
iumimMance MarKe’4r ¢ 
lent to 6 of the 


uminati 


Get the facts on 
LS Full-Wave, Reversible-Polarity, 


Half-Cycle-Response 


. Magnetic Amplifiers 
PB 111747, C. B. Hovuss Ca 
tions Branch, Solid State Div., Nava 
. Research Laboratory Washingtor 


Slip-Ring D. ¢ } 


paper 
or Wound Rotor . 


i ‘<S ; pp Available from U.S. Dept 
j Commerce, Office of Techni S 
ces, Washington 25, D. (¢ 
i BALL-BEARINGS 


40°C. RISE \ full-wave magnetic-amplih 
a ~~ MARBLEIZED uit which gives an output 


INSULATION “0 Bos re 
SPLASH- reversible in polarity or phas 
PROTECTED 11S ussd in detail I'wo difter« 
ods of control and a general 
if 


1/6 to 125 HORSEPOWER son their merits is incind 


¥ ly “ ¥ y ’ ’ 

All Marble-Card STANDARD motors have umplifers are of the half-cycle-respot 

these wanted features —all are available with type with a comparatively high g 

both old and new NEMA frames at same price. per stage The basic amplifies 
mtrolled by either alternating 


ASK FOR NEW CATALOG 55-1 iin voltages ; . 
i Geen ° Sh 4 ire nal ltages and ma 


CHARTER NEMA MEMBER inged to give either a-c or d 
puts. Expressions for efficiency 
Ge- Ge ® com MARBLE-CARD ELECTRIC CORPORATION = installed capacity for represes 


GLADSTONE, MICHIGAN ae ‘ ei 
Motor- = tacmeed AFFILIATED WITH mpiunel if also cle rived SO 
MARBLE-ARMS CORPORATION 


ound, 8 x 104 
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The gears in an automatic nut former have to be tough and —_— why this gear for a Waterbury Farrel Automatic Nut Former 
strong to withstand heavy, varying loads. Yet, the castings is made from ASTM-50 gray iron with a nominal composi- 
from which they're made should be easy to machine. That's _ tion of 1 % nickel and .50% molybdenum. 


Moly gives cast iron gears higher strength 
with toughness and good machinability 


“To insure a tough, easily machined gray iron for the 
gears in our Automatic Nut Formers,” says Henry C. 
Griggs, Metallurgist for Waterbury Farrel Foundry & 
Machine Co., “we specify 50°. molybdenum in our 
ASTM-50 material. The properties of this material con- 
tribute importantly to the reputation of Waterbury equip- 
ment for accuracy and high speed production under 
severe operating conditions.” 


Molybdenum helps to give reliable and 
reproducible castings — very important 
factors in consistent performance of gears. 

Investigate moly irons. They may be 
the key to better performance in many 
of your gear applications. 

For the first two in a series of bulle- 
tins, “Why Moly Iron,” or for technical 
assistance, write Climax Molybdenum 
Co., Department 61, New York 36, N. Y. 


CLIMAX MOLYBDENUM 








Where Special 


Requirements Dictate 


Motor Construction 





Char-Lynn Hydra-Seal Hose Coupler 

Low pressure drop in coupler 
allows full power for work. 

Absence of internal parts 
assures least pressure drop of 
any coupler and eliminates 
cleaning problems. Designed 
and engineered as a quick-con- 
nect, self-sealing, break-away 
coupler for all fluid carrying 
lines. 

Write for free catalog and 
opens and closes pipe line further information. 











This peculiarly shaped motor 


valves without fail in all types 


of weather. It is a special weath- ¢ HAR- LYN BY co. 


er-proof torque motor designed 2843 26th Ave. So., Dept. PE6, Minneapolis 6. Minn 
by Peerless Electric in coopera- = Member — National Fluid Power Association 





tion with a valve manufacturer 
and is equipped with an elec- 
trically operated brake. The 
motor shown here measures ap- 
proximately 10” in diameter and 
31” in length but Peerless can 
produce it in many other sizes. 


The outstanding product per- What about “BEATER MIX” 


formance attained with this Gasket Materials? 
motor is a result of teamwork 


- ‘. ; , The “beater mix’ process is not in it 
. ee ‘ engineering — Peerless — OEM self a guarantee of superior perform- 
o 


i Association cooperation. Submit your next ones 

SAME-PRODUCT- POLICY fl motor problem to Peerless. We'll A gasket must first of all seal. For many 
applications it must be oil or fuel resis- 
ant. On all applications it must never 


select the one motor that oper- deteriorate in service. 


ates your product best. VELLUMOID’S VELBUNA WG-1 and WG-4 
beater mix Buna N and fibre gaskets 
seal. They are oil resistant, have high 
torque retention and work effectively 
on applications where firm, dense ma- 
terials at reasonable cost are required 


work with you to design or 





NN LO) AN \ 


ELECTRIC MOTOR DIVISION 


the Perkess.Cbectric company 


FANS + BLOWERS - MOTORS + ELECTRONIC EQUIPMENT 
1509 W. MARKET ST. + WARREN, OHIO 


Send for sample gaskets for testing on 
your own applications. The Vellumoid 
man in your territory is always avail- 
able for consultation. 


VELLUMOID COMPANY 


56 ROCKDALE ST. - WORCESTER, MASS. 


— 
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New Books continued Fow abo ut 


siderations of the circuit as a sup- 
pressed-carrier modulator are pre- 
sented with waveform shapes and 


fidelity characteristics. 
his is an interim report; work on 
the problem is continuing 


Atomic Power 


Prepared by Editors of Scientific 
American. 54 x 8 in., paper-bound, 
180 pp. Published by Simon & Schus ' yeor 1885, completely 
ter, Inc., 630 Fifth Ave., New York, 43 iC iN ironed” with 
NY ¢ ; ‘ " . OAS standard malleable 


iron castings. 


Wagon of about the 


ibout atomic power. 
ymstructive, bene 


ft 


etime uses of energy 











m the atomic nucleus 


but two of the chapters were W 


ty 








n iuthorities closely associated 


W ith 








the topics on which they write. 


I'he chapters were first published as 
irticles in the monthly issues of 


1 


the magazine “Scientific Ameri 


Brought together here, these art le New metals aren't 
ee es ee the only answer! 
For 130 years 
malleable iron has 


Magnetic Particle Clutch kept pace with modern 
And Its Application to 


Servomechanisms design requirements 


2, 8 x 104 in., 22 pp. Avail 
able from U.S. Dept. of Commerce, 
Office of Technical Services, Wash 
ington 25, D. C. For price write J. E. 
Wheat, Chief, Newsletter Section, at 


above address 


years contribute new relevance to one 
inother and to the large subject with 


they are all concerned 





Malleable proved its worth long ago in parts requiring toughness, ductility 
and resistance to shock. Through years of processing refinements, today’s 
malleable iron is a superior metal, adaptable to meet job demands—ties 
in with modern-age requirements. 

Versatile castability, high ratio of yield point to ultimate strength, and 

A study of various clutch configura remarkable ease of machining mark malleable for new uses every day. 
tions reveals that for minimum inertia And still further advancements in malleable and pearlitic malleable 
the magnetic particle clutch should production assure higher capacity to serve new users whose forward plan- 
mploy 1 coil which is located extet ning and design awareness recognize the many advantages of this 


nally with respect to the remaindet old-new” material. 


of the clutch. This external coil allows 


the output member to be made of a 
low-inertia thin-walled cylinder. The 


onhiguration y f the 


It’s worth your while to take malleable iron castings into 
consideration when designing new products or when seek- 
ing new cost and assembly savings. Consult your nearest 
ie OI toroidal coil P f malleable foundry, or write to this Society for information. 
Calculated data indicate 
that, for clutches with high torque-to 
nertia and high dissipation-power-to peers mai’ 
torque ratios, the salient pole structure 
preferable to the toroidal coil struc 


a coil ’ oe] ) 
re when weight and space are i a > >) oS 


~ “ 


t : ~ | ~* | eed . 3) 
In a unique application of clutches ‘ ae SORTE: f | f 


the prime mover in a servomecha Tre 
it was found that the magnetic * > 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT 9 Swcmnis sashesrs 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Phys 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mecha 

and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanism 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essenti 
AMPLE TRAINING and orientation is available to all employees 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 

your education, experience 

ACT AT ONCE ' 
and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY « DAYTON 9 « OHIO 


+00 
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Plastic Tooling 
i tcha-lal: |] 


> Cut Costs 
- Save “7ime 


in these applications 


¢ CORE BOXES - 





¢ Write for details « 


HOUGHTON 
LABORATORIES 


150 HOUGHTON AVE 
OLEAN, NEW YORK 
In Canada 
HYSOL (CANADA), LTD 
184 Laird Drive 


Leaside, Toronto 17, Ontar 


Handbook on Titanium 
Parts I and Il 


Heinricu K. ADENSTED1 
Cor Part I, PB 111¢ 


Infrared—A Bibliography 


PB111643, ¢ 
Maurer W 


CGoopwin, and 


LEMENT R Bro 
AYTON lHomas ( 
nHomas J. Dersy 
Library of Congress, Technical In 
formation Div., paper-bound 
itl. 374 pp Avail ible from 
Dept ot Commer Office of 
nical Servi 
$2 

I] 
rences t yu 
ubject issued from 1935 through 
195] All matenal concernc vith 
the scientific aspects of infrared radia 
tion and its effect ind all technical 
ipphic itions with the exception 0 
il heating and drying processes 
lhe infrarec 


industri 
have been included 
' 


portion f th electromagnet 
taken as the 


Material mn 


(Continued on page 402) 
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CONNECTOR FOR 
TRI-AXIAL CABLE 
UP TO 18 KV-RMS 


Essex ingenuity solved the “tri-ax” 
connector problem. And hundreds 
more. Ask Essex engineering to ap- 
ply its imagination and skill to your 
RF connector problems 


Or select from a comprehensive line 
of standard MIL connectors. Manu 
facturing follow-through delivers 
complete units. Modifications of 


standards invited. Rapid delivery 


SL) saioemmneren 











NEW! 
ELECTRIC CABLE 


ELASTICABLE® 


STRETCHES OVER 
TWICE ITS LENGTH! 
CARRIES 2 AMPS! 


‘Elasticable”™! 

Where can you 

use it? To cut down 

long wires? 

Fight vibration? 

Increase portability? 

Improve mobility? Save space 
Eliminate coils? 


) 


21 strand braided conductor. Avail 
able | to 6 leads, terminated with 
alligator clips, jacks, spades. 1000 
V. insulation between conductors 
Choice of covering 


MUTUAL ELECTRONIC INDUSTRIES 








q ANE | j\\ 


Alawire—aluminum wire drawn to your specifi- 
cations — from .375” to .187” to .064” to .010” 
or any diameter in between. Alawire, available to 
you in any alloy and finished in any temper, is 
shipped on fifteen pound spools (as shown) or 
two hundred pound drums as desired. 


For further information or quotation, 


please write, wire or phone — 


ALABAMA WIRE CO., inc. 


TERRACE STREET- P.O. BOX 562P + FLORENCE, ALABAMA 


Phone 3178 








MANUFACTURERS OF Ime TAL-MESH) INSECT SCREENING 


New Books conunued 


heat transfer theory and processes, as 
such, and most material of a popular 
nature, have been excluded 

The large volume of literature on 
infrared made it impossible to bring 
the bibliography to a more recent 
date. However, infrared literature for 
the years 1935-1951 has been thor 


ughly covered 


Physical Metallurgy and 
Heat Treatment of 
Titanium Alloys 


Ricwarp J. McCurntick, Metallur 
gist; G. Witi1am Bauer, Metallur 
gist; Lee S. Buscu, Director of 
Research of the Mallory-Sharon Ti 
tanium Research Laboratory; 93 x 6} 
in., 60 pp. Published by Navy Bureau 
of Aeronautics, Washington, D.C. $1 


It is the purpose of this report to 
lefine and clarify titanium allov heat 
treatment for the benefit of both p1 
ducers and fabricators. The body 
the report consists of three major sub 
lect headings: theory of hardening 
innealing, and hardening. The latte 
two major subjects are subdivided into 
the three alloy types: alpha, martensi 
tic, and metastable beta alloys 
detailed subject index and refer 
ection are included 


Printed Circuits 
NAer 00686 


PB 100950, National Bureau of Stand 
ards, Engineering Electronics Section, 
paper bound, 8 x 104 in., 63 pp 
Available from U.S. Dept. of Com 
merce, Office of Technical Service 
Washington 25, D. C. $1.75 
The Dept of the Navy 

Aeronautics authorized 

Bureau of Standards t 

develop techniques fo1 


tr ; 


circuits and sub 
irborne use. A summary 
of techniques, materi 
nent parts in the desig 
circuit Many new 
echniques are used 
} 


tie 


4 muniature hi 
[-F amplifier with 
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STANDARD OPEN DR/P-PROOF 
Lows ALLS MoToOR. PLASTIC SHIELO COVERS FLYWHEEL 
wee 4 dt nad tL 





WMMoTOR IMMERSED (N WATER 


still running 


tor insulation 


stance 


In water Lh years... 


S Allis mo 


Loul : 


] ro 
Dramatic P nusual mo 


provides u 


» mOtOI 


A complete line of 


standard rerated mo- EL OO A. ey On ee ee 
> 


through 326U now in 
stock. Special rerated 
motors ore ov able 


on short delivery 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 
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NOW THERE ARE eh, TYPES OF 
BELLOFRAM PISTON SEALS 


Class 3 Class 4 Flange Type 
Beaded-Flange Type Standard Convolution 


Class 


limited to 


cer i 
flanges oint to tor a metal to 1 
for instruments 1 machines 
between cyl 

Bellof 


TOLRAALOL 


= 
-_ 
- 

—_ 
—_ 
— 
_ 
-_ 
_ 


PREEREHEEEEREEDEED 


- 


Shown above is a broaching machine with swivel type clamping 
fixtures, utilizing the Wagner power cluster which converts air 
THE pressure to hydraulic pressure that is delivered to actuating 
cylinders on each of the clamping fixtures. 
WRITE FOR DIVISION OF THE TORRINGTON COMPANY Wagner Electric Corporation 


our CATALOG | 48 Norwood St Tertagten, Conn 6406 PLYMOUTH AVE., ST. LOUIS 14, MO. 
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FOR Accurate PUMPING 


Halliburton Oil Well 
Cementing Company _ 


The fact that Viking Pumys practical desig 
sistently deliver in direct prope n t made possible by occ 
their speed mokes them a valuable et g. From one t 
to our sand proport r€ t st 260 R.P.M 
burton comments 

Used as metering pume Viking 
liver fluid into the mixing tank ‘ 
unit, where it is properly blended with 
the correct amount of sand for hydra. 


oil well fracturing service. It the f 








& VIKING PUMP COMPANY 
In Canada, it’s “ROTO-KING” pump: 
THE ORIGINAL “GEAR- WITHIN -A-GEAR” ROTARY PUMP 





The Measurement and 
Evaluation of 
Luminous Material 


PURPOSE -ouPLING 


Rawson Ccuplings will enable your motors to 

start heavy loads in seconds, keeping down 

nig gloss «te your electric power demand charge. Made 

velopment of up to 1000 h.p. Simple in.action; effective in 

nd photoelectric low- service. Rawson is a 4-purpose coupling—trans- 

" — mitting smoothly loads between motor and 

the period which is covered in machine—hundreds of applications—Starts ... 
ort the luminance attained by couples ... cushions .. . limits load. 


radioactive self-luminous material has 


been increned fom 10 t0 15 me RAWSON COUPLING DIVISION 


with further increase definitels 


(Continued on page 406) Oo. S. WALKER co. INC. WORCESTER, MASSACHUSETTS 
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BEARINGS - BUSHINGS 
WEARING PARTS 


—just as you are also guaranteed 
superior service or your 
Money back. 


DIFFICULT OIL GROOVING 


smooth grooves, even 
ground acute bends 

no sharp edges or burrs im- 
proved lubrication ‘because 

there is no “wiping™ action. 


_ Available rough cast if desired. 
SEND PRINTS 


and condition of 
operation 
for recommen- 
dations, quo- 
tations, literature 
and service 
data sheets. 


‘Bearing Specialists Since 1919"" 

1317 OBERLIN AVENUE, LORAIN, OHIO, U.S.A 
Please send free literature and serv- 
ice data sheets on Promet Bronze. 

NAME 

COMPANY 

STREET 

CITY & STATE 

EET eer OG aE 
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continued 
prospect. The useful life has been ex 
1 matter of years. The self 
luminous phosphor is now obtainabl 


ll colors of the spec 


tended 
in a trum and the 
lioactive hazards have been reduced 
Phos 


phorescent tapes, powders, and paints 


to almost negligible portion 


~ 


have been made more luminous and 


more durable by improved methods of 
manutacture and protection 
Che number of uses of fluo 
material as aids to military activ 
der dark conditions has incr 
rious applications are beit 
the so-called daylight fluorescence 
P 


to make objects more visible 


against 


extensive backgrounds Recent 


vances in the knowledge of the 
ind methods of produ 
mitting radioisotope 
new fields for inve 

for the 


luminous phosphors. Previous 


racioact 
1950 radium was thought 


ssful exciter 


; 2 
ng 1954 and ] it lea ¢ 
beta-emitting radioactive isot pes have 


been found which are superior to 


idium. With more research and d 
lopment this list will 


extenat 


indoubted] 


> only practical phosphor fot 
Other ph ) 


too low luminosit 


Vv radioactivity 


+ 


Electrons, 
Waves and Messages 


Joun | 


elds On l 
background to the scien 
with amplifiers, television 


(Continued on page 409) 





~ ELECTRIC COUNTERS 
and ACTUATORS 


200,000,000 COUNT LIFE 


SUPER-WIZARC 


1000 CPM. 
5 watts input. 


Balanced Armatures. 


4 and 6-digit mod- 
els in basemount 
panelmount and 
dustproof enclosed 
types for 60, 40- 
50, 25 cycles and DC; all voltages to 230 





Purchase cost only 18¢ per million counts 


50,000,000 COUNT LIFE 


<> 
600 


1000 counts per minute 
7 watts power consumption 








Balanced armature 

Quiet operation. No AC hum. 
Tamper proof housing 
Lubrication not requirec 
Available in besemo 

mount models—also to cov 
for 60, 40-50, 25 cycles a 
voltages to 150 








<> weRcury 


4-digit Reset §& ~ 


' > 
600 Counts per minute.~ 
3 watts power input c 
Pensks 
dozens 


4-digit Basemount and 
models also to count 
voltages to 115, AC or DC 


<> wercury 


5-digit non-reset 
sah Counts gor ciate 
3 watts power input 


Tamper proof construction 





See your PIC Rep. 
resentative or write 














702-10 W. Jackson Chicago 6, |! 
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wv CORNING GLASS 
BULLETIN FOR 
PRODUCT 
DESIGNERS 


How to engineer a platypus 


poselu 


around 
pl ints 


way ol showll 


how tough glass can be 


dilferent 


j 


nsiderabie 


ulas for 


customers Soly 


essing problems 
If platypus-like glass is a 


to you, if you’ve never given glass 


adaptable 


second thought as a highly 


and construction material we 


aesign 


reading a pocket-size vol- 


Glass and You. It ils 


suc’ 


iggest 


your 
ume entitled 
words and many pictures how 


in a lew 


glass contributes to profit and pleasure 
and we'd be de lighted to send you a< Opy 
concerned with put- 


you than in learning 


thers 
sight 
*“(slass its 
product desig 


you eithel 








Please send me the following material 
C0) Booktet “Glass and You,” 

O Bulletin IZ-1, ° Glass . 
C) information on the VYC 


— ae eee 


- ts increasi : : 
ne sing ™portance in Product design ” 
brand glasses, : 


Nome 





Title 
Company 
Address 


PP ew ew os ewes ese en 


Most remarkable glass 


» PI} 
presented tl 


Medal to ¢ 


berg and Harris 


Iphia’s Frank 
John Pri 
g's Dr. Mart 
n P. Hood for 


fabulous I 


ilack 
ornin 
tne 


most 


brand 96 per cent silica 


Evolution of a VYCOR jor: A—formed by con- 


ventional glass blowing; B thirsty glass”; C 


finished product 


These tw 
posiuion 


tion Ol 


could 


CORNING GLASS WORKS 


Ribbon glass by the yard 
: < CORNING, N. Y. 


Here's a 


thin 


sand 


inch and in s1 Coming means secacch un Clad 


as—well, a ribbon 
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HAS A WIDE RANGE Imperial 
OF CARBURETOR TYPES the worl nett 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be 
cause its makers have contin 
ued to improve its 
quality and 
value 





' 





TO FIT A WIDE RANGE 


OF APPLICATIONS! 


Are you looking for an unusual size or type of 
carburetor? Perhaps Zenith* has the answer to 
your problem. For more than 35 years Zenith 
has been designing and building carburetors for 
every type of engine--ranging from _ single 
cylinder lightweights to the most rugged and 
powerful of gasoline engines. The chances are 
you can use a unit Zenith is now making and avoid 
the cost of a specially designed carburetor. 








On the other hand, if your carburetor require- 
ments are highly specialized, Zenith’s engineer- 
ing experience will prove invaluable in solving 
questions of placement, efficiency and economy of 


operation. Just remember, whatever your carbu- ABSORBS TWIST 





retor problem, it will pay you to look to Zenith 
for the answer. *REG. U.S. PAT. OFF. 





. r 
ZENITH CARBURETOR eee Approved 


With Heycos it’s no longer necessary to tie wire ~= 
4 knots or use insulating grommets. Product life 
DIVISION OF Bendix is increased and product appearance is greatly 
aviatiom coareeation enhanced. 
696 Hart Avenue, Detroit 14, Michigan HEYMAN MANUFACTURING COMPANY 
MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS em 8 aw Sesey 
Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N. Y. 
to Send wire sizes for free 


samples and specifications. 
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New Books continued 


radiation 
the most 
cientists fac 
ire chapters 
theory and 


the future 


Research Investigation of 
Magnetostrictive Techniques 
For Obtaining High 


Frequency Vibrations 


PB 111777, 84x 11 in 
bound. Available from 
Commerce, Office 


W ashingto1 


~ 


Engineering Properties of 
Commercial Titanium Alloys 


PB 111981, M. W. More, Jr 
P. D. Frost, paper bound, 11 x 83 

pp. Available from Off 
nical Services, [ Ss Dept 
merce, Washington 25 

Thi 
reliable mechat nd physical prop 
ertic f tl titanium alloys with 
recognized commercial significance as 
f mid-1955. All of the data reported 
vere obtained directly from the four 
producers of the nine alloys discussed 
ind are the most recent data available. 
The great volume of data developed 
in detailed studies by fabricators and 
research organizations is not included 
in this report 

[he room-temperature properties 
of mill-annealed stock, as listed in this 
report, can be of immediate and direct 
value to design engineers. The listed 
room-temperature properties of com 
mercial stock after selected heat treat 
ments are not so firmly established, 

(Continued on page 410) 
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SLIPS DO COUNT 


in cylinder efficiency... 


Now, cost-conscious engineers are 


standardizing on DARCOVA PUMCUPS! 


Reason — On all types of air and hydraulic controls and mechan- 
isms maximum volumetric efficiency is assured with Darcova 
Pumcups. Moreover, Pumcups outlast ordinary packing at least 
3 to 1! 


CHECK THESE OTHER ADVANTAGES TOO! 


@ Reduced operating speeds 
@ Fewer shutdowns 
@ Smoother operation 


@ Lower power costs 
® Longer cylinder life 
@ Closer control 


if your slippage is showing, write for Bulletin No. 4502 on 
Darcova Pumcups for air and hydraulic mechanisms . . . or 


Bulletin No. 4401 on Pumcups for reciprocating pumps. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 25, Pa. 





Miller Phosphor Bronze is con- 
sistently chosen for the tough jobs 
—in this instance a switch part 
that must withstand an estimated 750,000 “on and offs” without 
fatigue or fracture. Miller specializes in the tailor-made produc- 
tion of phosphor bronze alloys—in strip, coiled and flat lengths— 
best fitted to your needs. At Miller, Phosphor Bronze is the 


main line, not a sideline. 


THE MILLER COMPANY * MERIDEN, CONN. 
ROLLING MILL DIVISION 





for DEPENDABILITY 
SAFETY 
ECONOMY 


Uok pin 


Wherever units are frequently as- 
sembled or disassembled, BALL- 
LOK pins save costly man hours 
lost in handling assembly tools, 
nuts, bolts, washers, etc. BL-SB 
push button pins are safe 
operator must first push release 
button then pull pin. 


| WRITE FOR FREE, ILLUSTRATED 
fi SPECIFICATIONS BROCHURE 
mfgr. D. W. Price Corporation 


sales representative 


ROWE SALES Co. 


2140 Westwood Bivd., Los Angeles 25, Calif. 
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Over 85% of the torque wrenches 
used in industry are 


TORQUE WRENCHES 
: _ Read by Sight, caseaeshateme 


Cary ue h paren) 


@ Permanently Recurels 

@ Practically indestructible 
@ Faster—Easier to use 

@ Automatic Release 


@ All Capacities 


in inch grams...inch 
ounces,..inch pounds 
..foot pounds 


CUB tei 
0-6000 ft. Ibs.) |, 


manufacturer, 
design and 
production man 
should hove 
this valuable 
data. Sent upon 
request. 





New Books continued 
but indicate possible higher strength 
ranges for projected designs. The same 
qualification applies to the listed ele 
vated temperature properties; the val- 
examples but not design 

Additional supporting 
data, especially on elevated tempera 
ture strength and stability, and on 


ues ire 


illowables 


heat-treatable alloys, are needed. It is 
to be anticipated that an early revision 
of this report will be required 


High Temperature Technology 


Edited by I. E. Campsett, Battelle 
Memorial Institute. 6 x 93 in., 526 
pp. Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y. $15 

This monograph is intended both 
to acquaint the reader with recent de 
velopments in the field and to indicate 
the importance of established tech 
niques and materials to modern high- 
temperature technology. In general, 
consideration is primarily given to 
service at temperatures above 1500 C 
However, much of the processing of 
materials for service at these tempera 
tures is done at considerably lower 
temperatures and, therefore, particu 
larly in the materials and methods 
section of the book, much of the dis- 
cussion relates to processing at mod 
erate temperatures 

The book is divided into four sec 
tions: an introductory section tracing 
the development of modern refrac 
tories and modern high-temperature 


techniques; a materials section; a 
methods section; and a measurements 


sechon 


A Review of Air Force 
Materials Research & 
Development Program 

PB 111537, 84 x 103 in., 138 pp, 
paper-bound. Available from U. 3 
Dept of Commerce, Office of 
nical Services, Washington 25 
$3.75 and $2.75 

ired by Wright 
Air Development Certer to summa 
rize the major research and develop 
ment effort of the Air Force in the 
field of materials over the past decade 
Abstracts of WADC Technical Re 
ports for the period July 1, 1951, to 
June 30, 1953, are reports published 


his report was prep 


(Continued on page 413) 
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CASE HISTORIES FROM 
MT. VERNON FILES 


No power plane before this Porta-Plane has ever 
used such a high speed motor. And when any manuv- 
facturer is out to break all precedents, and stil! sell 
his product at a low price, he needs every bit of de- 


signing and production skill he can find—anywhere. 


This manufacturer found these in generous abun- 
dance at Mt. Vernon. The 8 principal parts of the 
frame of the Porta-Plane were designed to obtain the 
special advantages of die casting: thin wall sections 
of great strength and rigidity, negligible machining, 
smooth finish, high speed production, low cost. 


This important advantage—low cost—stems directly 
from the way we are organized here at Mt. Vernon. 
From die cast to finished casting, Mt. Vernon has both 
the complete die casting service and the facilities it 
takes to produce parts like these at minimum cost in 
any quantity. We have 162,000 square feet of the 
most modern equipment for making dies and for die 
casting aluminum and zinc. Mt. Vernon service com- 
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prises completely coordinated designing, die-making, 
casting, and machining, all under one roof 


it will pay you to bring your production specifica 
tions to us. We may show you, as we did Porter-Cable 
the way to important cost reductions and improved 


© 


HY it in 
8 HB we 


MT. VERNON 
DIE CASTING CORP. 


CONNECTICUT 


products. 


STAMFORD 








Small 
Spring Loaded 


Automotive 
Spring Loaded 




















Lo oe 


PONT TRADEMARK 


IN THIN SECTIONS All ROCKFORD SPRING 


Heavy Duty 


AND SHAPES eee Ay a Spring Loaded 


clutch plates not 
only are carefully 


CAN IMPROVE PRODUCT PERFORMANCE — checked for accu. | 
AND CUT REPLACEMENT COSTS paras mapeaes ae — 


“ Multiple Disc 
; awe on an electronic 
TEFLON is not a substitute for rubber, “——— balancing machine. 


leather, or other sealing materials . . — LOADED 


TEFLON is in a class by itself, and 
there is no substitute for quality and —F Heavy Duty 


Over Center 


LS 
4 


performance. 


TEFLON has a combination of chem- 
ical, electrical and mechanical prop- 
erties unmatched by any other single 
material. Such characteristics as 
chemical inertness, resistance to cor- 


rosion, high heat resistance, tough- 

ness, high dielectric strength, low Uniform operation, minimum wear, 
less frequent adjustment and long 
life qualitiesof ROCKFORD 
CLUTCHES thus are protected during 
production. 


co-efficient of friction offer you design 


and product-improvement opportuni- fo > 
ties never before possible. : 


Let our engineers show you how 
’ To evaluate “Teflon” for your ROCKFORD quality safeguards 
* own use...without cost or obligation, ] insure low maintenance for ROCK- Pn ssl 
SEND FOR FREE BROCHURE — = FORD clutch equipped machines. 2. w. enermennins 


U, MAK iT RK 
“SPARTA REPORTS ON TEFLON” | SPA Es IT WO 


- rem | ROCKFORD 


. TEF, . * 8 
ie Hit Cut mn te Ont ae, Clutch Division 


It Is The Last Cost! : ING BORG-WARNER “ee 


MANUFACTURING CO. 209 Catherine St., Rockford, Ill. 0. w. Pagoacrion 
DOVER, OHIO 
Sell @80060G0 
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New Books continued 


in the areas of metallurgy, textiles, 


petroleum products, structural mate 
] 


or ay ed arg yo WOVEN WIRE CONVEYOR BELTS 


take the “hot spots” out of 


ANNEALING & BRAZING 





Investigation and Development 
Of High-Temperature 
Structural Adhesives 


Hi. N. HomMeEeyet 
kK. L. McH 


By combining controlled movement with free circulation of 
process atmospheres, Cambridge Woven Wire Conveyor Belts 
eliminate batch annealing and brazing. There is no formation of 
“hot spots” which produce local stresses. Continuous, belt-to-belt 
flow through subsequent quenching and washing operations as 
well as heating, cuts costs and provides fast, uniform production 


REGARDLESS OF YOUR INDUSTRY... 


metalworking, food, chemical, glass and ceramic whether 
the machines are for your own operation or resale, you'll find 
“free circulation’’ only one property of Cambridge belts that 
makes combined movement and processing practical and eco 
nomical. Open mesh construction also provides rapid drainage 
of process solutions. Belts are corrosion resistant and impervious 
to heat damage, even at 2100°F. They have no seams, lacers or 
fasteners to wear more rapidly than the body of the belt 
bridge Woven Wire Belts are made in any size, mesh or weave 
from any metal or alloy. Special surface attachments are available 


to hold products during inclined movement 


111 Call in your Cambridge FIELD ENGINEER to discuss how you can cut costs by 
vn that silicone continuous operation. Look under “BELTING, MECHANICAL" in your classified 
phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving mesh 
specifications, design information and metallurgical data. 


, 1 lay 
ox1es }=produce trong 


C} 
iluminum bonds at mod- 
They have the 


lastic, the 


pure silicones do 


of being thermop 


. Department P 


f fillers and polymerization 


y 1; r ' T 
$s moadiner®rs sincone resins e: BELTS FABRICATIONS Maryland 


SPECIAL 
weae vi Cambridge 6 


‘ymers has cnr’ OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
elevated temperature sheat 





(Continued on page 414) 
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: Infinitely Adjustable 


AC SPEED 
CONTROL 
SYSTEMS 


WacLine Power Systems provide the eco- 


o o- on Ar 
nomical answer to speed contro! of AC 


motors under variable or constant-torque 
applications. Speed is infinitely adjust- 
able over a wide range. Close regul 

is readily accomplished even und 

ing torque. The WacLine system may be 
applied to single or multi-phase sources 
on any frequency from 50 to 1000 cycles 
Special features such as Program Con- 
trol, Voltage Signal Response or inde- 
pendent adjustment of forward and 
reverse speeds are available 





a 
Full Regulation with all the 
Advantages of AC Motors 

* From 1 o2/in. to industrial power re- 


quirements. 
* Longer Motor life with less mainte- 


Permits the use of open or hermetically 
sealed motors. 


Equally effective for ony small 
electronic principle, patent- 
pending. 


For further information write: 


= - 
WaelLine... 
* 35 SOUTH ST. CLAIR STREET 
DAYTON 2, OHIO 


Mfrs. of Speed Control Systems—Dummy Loads 
Microwave Components—tTest Equipment 
Photographic Equipment—Medical Equipment 








New Books 


continued 


LICATIONS AND 
OF INDUSTRIAL 
FELT" 


*made to S.A.E. 
and Federal Govt. 
Specifications 


letra butyl 
titanate and tetra isopropyl titanate 
were the most effective catalysts. Alu 
minum dust, Celite 


strengths in some cases 


Santocel, and | 


titanium dioxide fillers improved shea 


test values in some particular cases 
Evaluations of commercially avail- | 
ible silicone rubber-based adhesives 


have shown Dow Corning’s X6719-A 


to give the highest shear strength in 





bonding aluminum, over psi at 


70 deg and 200 psi at 50! SEND FOR 
YOUR FREE 
COPY 


TODAY! 


Mixtures of silicone resins 
cone rubbers as structural 
have not proved successful 
I'xtensive evaluations of primers and 
treatments such as 


metal surface 


inodizing in preparation for bonding 





with both resins and rubbers has CONTINENTAL 
resulted in shear strengths abcut equal ‘ema om FELT 
fills hundreds 

of jobs 


In some instance 
Connecticut Hard Rubber’s 260, silan« 
primer, and Dow Corning 
taining orthosilicate, wer 

with X67] 


iluminum 


to control samples 


daily. 


Ask for booklet 


Pi 


CONTINENTAL PRAT COMPANY. ixcises 
22-26 WEST 15th STREET \ Yy NEW YORK 11, N.Y 


Economic Geography of 
Industrial Materials 


Edited by 
of ( 


Arspert S. CarLso 
;eography, Dartmouth 
104 in., 494 PI Publi 
| Publishing ( orp 
York 22 N 


ALL POSITION 


Check Valves 


1 handbook writt by mei ~<, WITH THE 


a FAMOUS 


FLEXIBLE 
METAL 


ictively emp] ved in € 
discussed and carefully ed 
wuthorities. It presents uy 
tormation needed for under 
the i of a given industi 
suggests the path of future 
he economic, technologic f : CAN'T 
graphic conditions « ( industt = LEAK 
treated are explained and ilvzed : ? 
CAN’T 
STICK 


show industrialists, banke 
researcher teachers, and 
economics, geography 

the combination of factors 
present and futu 
ind subsequent potential 


mine its 





Chapter One provides a des SS aaa 
or hot water or steam. Sen- 
sitive. 200 lbs. pressure. Also 
available with Noiseless 
Rubber Poppet. Seven sizes. 
Write today for Bulletin 201. 
Order from your jobber. 


STRATAFLO PRODUCTS, INC. 
FORT WAYNE, INDIANA 


f the world distribution of th« 
resources and population, and of the 
economic and demographic conditions 
which all industry operates 
I'wo describes the vital part 


under 
Ch ipte! 


transportation plays in production and 





(Continued on page 417) 


Product Engineering 

















Belden 


An ever-increasing num. 
ber of insulations for an 
ever-increasing number of 
electricg| and electronic 
Products Puts 9rowing 
emphasis on, Specialized 
Wires engineered fo, the 
job. You, ©Ngineered 
Product Merits Belden 
Wire ©ngineering Service, 


LEAD WIRE by 


Belden 


STRY 

MAKER FOR INDU 

tate SINCE 1902 
CHICAGO 





rd Sets and Portable or © Air raft Wires © W | m Cable 
eld g 
Cc d c s 
utomotive Replacement Wire and Cable 
Wires eA 


ds, Co 
: Supply Cords, ¢ 
d Fixture Wire © wre si sae Electronic 
Magnet Wire * — He usehold Replacemen 

Electrical Ho 





UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 





1. All component parts are machined from steel bars. 

2. Each component part is properly heat treated. 

3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 

able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 


SYRACUSE, NEW YORK, U.S.A. 


Kilian Manufacturing Corp Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 
Canada), Ltd 240 Fleet St. East, Toronto 2B, Ont 100 Wellington St., Hartford, Conn. 
240 Fleet St. East, Toronto 2B, Ont 


ASSOCIATED 
COMPANIES 





PETCH CYLINDERS 


meet J\.C. & NC-1 STANDARDS providing 
‘*‘MOTOVATION for AUTOMATION’’ 


[) TIEROD Design 
Pressure Hydro 
12-10" bores 
Pressure Hydraulic 
2-6 bores 
2-10 


AUTOMOTIVE 
heavy duty AIR 
200 psi—1 2-6 


Each year Meyercord produces millions of ort 


“How-To” Decals ... in hundreds of designs. 
These Decal Nameplates, applied to all 
manner of machines and equipment tell users 
“How-To” use high tension equipment, ““How- ) : 

To” use safety masks, “How-To” start every- Petch Hydraulic 
thing from lawnmowers to diesels, How- To BOOSTERS Devices include: 

operate farm equipment, ‘““How- 

To” use factory lift trucks and con- Drive Cylinders [) HUPP Threadless Sub 

veyors. Make certain your product oe 5. Plates— inserts & Swivel 

bores Ratios 5:3 a 

is operated correctly for maximum to 28.5:1 Fittings 

service _and satisfaction . . show — oe ay a 

them ““How-To-Do-It” with r 

Geel Decal Nameplates. C) TANKS [) Oil Tank Sight Gauge 
4-10" bore sizes 

















Ask for the Meyercord full color, inform- Send for catalog regarding the 
ative “Mark It” Manual . . . just drop us product or products for which you 
li have use—each one includes com 
a line on your company letterhead. plete specifications and engineer- 
ing data. The complete PETCH 


Y HE MEYE is Tore} sje) Y oe) portfolio consists of 96 pages of 
° hydraulic and pneumatic informa 


Ubldi Lrgest Docabeomania Manufactia res P E TCH 2 a 


DEPT. T-318, 5323 WEST LAKE STREET + CHICAGO 44, ILLINOIS 469 York, Detroit 2 MANUFACTURING COMPANY 
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Ne w Bc »0ks 


continued 


Key industries 


succeeding chapters, from 


listribution 
cussed in 
finished 


fuels and raw materials to 


products. In every case emphasis i 


placed on location factors essential 


r¢ efficient 


yperation 


Reliability Factors for 
Ground Electronic Equipment 
KeitaH Henney, Editor-in-Chief. 114 
x 83 in., 248 pp. Published by Mc 
Graw-Hill Book Co., 330 W. 42 St.. 
New York 36, N. Y. $7.50 

How to improve the 


electronic equipment provided for our 


reliability of 
irmed forces is the subject of this 
With war indi 
cating that 50 to 60 per cent of equip- 
ment delivered to the 


book. experience 
field was found 
lamaged on arrival or became un 
serviceable in storage, a_ thorough 
program of investigation involving a 
number of governmental and private 
rencies was t up 
i his program has 
f w 
the equipment designer 
liability 


cument i 


num ber rkablk 


Th book l 


nreliability 


liability, and many techniques for 
reliability 
vers useful fun 
ot statistical 
hanical 


methods, I¢ 
ind me engineering 
principles the human-engineering 
le of the problem, broad principle 

the selection and use < 

parts and tubs omment 
n training nanual 


) ryt 
nntenance 


Design Manual for 
Roller and Silent 
Chain Drives 


from 
Silent 
Central 
Detroit 


. pp Available 
Association of Roller and 
Chain Manufacturers, 7601 
Ave., c/o Morse Chain Co 
8, Mich. $3.50. 


This design manual is sponsored by 
the Association of Roller and Silent 
Chain Manufacturers, 
tives are “to develop and promote 
standards of 
and engineering practice.” 


he contents and arrangement of 


whose objec- 


sound manufacturing 


(Continued on page 419) 
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UP TO 1,000 


PRECISION INDEXES 


PER MINUTE 
with the 


FERGUSON DRIVE! 


Geneva Drives and Other Obsolete indexing Devices 
Lack Precision, Limit Production and Wear Excessively... 


Geneva drives have abrupt acceleration characteristics 
When operated at high speeds to correspond to the 
capacity of the rest of the machine, the tremendous 
shock of the sudden starts and stops soon wears out 
the drive and other parts of the equipment and causes 
vibrations and backlash that effect product quality 
The plain fact is: genewa drives limit the production 
of many otherwise modern machines! 


Ratchet and crank mechanisms have almost instan- 
taneously applied accelerations. Speeds must be kept 
down to hold dynamic forces within limits. Even with 
strong auxiliary braking action, overtravel is extreme 
and accuracy very poor. 


—— 


Of all types of indexing devices, only the Ferguson 


RATCHET & CRANK 


Drive bas all the advantages of bigh speed, precision 


low maintenance and design versatility! 


HERE’S WHY THE FERGUSON DRIVE DOES WHAT 
NO OTHER INDEXING MECHANISM CAN DO... 


©) 
1 


\ 


1. .001” Precision; Zero Backlash 


Preloaded ball bearing followers roll along 
tapered sides of hardened and ground cam 
rib. Two rollers are in contact with rib at 
all times. While in “rest’’ position, followers 
are engaged and locked with zero backlash 
by straight portion of rib. No auxiliary 
locking is required. Built-in precision per- 
mits operation at maximum speed. 


2. Lower Maintenance 


Ferguson Drives are rated for a minimum 
of 8,000 hours precision operation. When 
finally necessary, the Drive may be renewed 
for a like period by replacing standard ball 
bearings. Cams have been im use for 25 
years with mo signs of wear! 


3. High Speed Indexing 


Selection of movement and timing are in- 
dependent. “Wasted” rest time can be 
utilized. Movement time can be reduced 
Modified trapizoid acceleration permits oper- 
ation at speeds up to 1,000 indexes a min- 
ute without effecting the Drive, machine or 
product adversely! 


4. Reduced Vibrations 


The modified trapizoid acceleration gives 
smooth starting and stopping, with mini- 
mum shock and vibration. In many cases 
where the Ferguson Drive has replaced a 
geneva drive, production has increased as 
much as 100%. The Ferguson Drive may 
do this for your production machinery, too! 


Write for Catalog of Stock and Standard Ferguson Drives 


ferguson 


: FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. 8-6 P. O. BOX 5841, ST. LOUIS 21, MO. 





ENGINEERS...LOOK 
TEN YEARS AHEAD? 


A Douglas engineer lives here 


Will your income and locatio 


n 
allow you to live in a home 
like this...spend your 


leisure time like this 2 


They can...if you 
start your Douglas 
career now! 


Your objectives are probably high professional standing, good income, 
good security and good living. All four can be achieved at Douglas. 
Douglas has the reputation of being an “engineer’s outfit,” with the 
three top administrative posts being held by engineers. Maybe that’s 
why it’s the biggest, most successful unit in its field. Certainly it offers 
the engineer unexcelled opportunities in the specialty of his choice 
. be it related to missiles or commercial or military aircraft. 
You’ve looked around. Now look ahead... and contact Douglas. 
For further information about opportunities with Douglas in Santa 
Monica, El Segundo and Long Beach, California and Tulsa. Oklahoma, 
write today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, 3000 Ocean Park Boulevard, Santa Monica, California 


DOUGLAS 


cS Ss e a e e 
i> First in Aviation 
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New Books 


the manual dis 
ller chain dr 
ition of thes« 

maintenan 
e life; design 
iwerted tooth 
mple probk 
roughout th 


A Survey of 
Domestic Electronic Digital 
Computing Systems 


PB 111996, Martin H. W 

Research Laboratori 
Proving Ground, Maryland 
bound, 84 x 11 271 pp. Avail 
from U.S Dept Jommerce, Office 
ol [echnical Servi 

> €. Sa 75 


I he cngine 
Pic i] features 
tractors 


nputer field 
ind a complete 
engineering and 


\ology are included 
This material 1 
llustrations 
itions \ 
gI iphy ind 


anutacture! 


Applied Solar Energy 
Research 

Edited by E. J. Burpa, Dir. of Infor 
Applied Solar Energy 
Research, Stanford Research Institute 
54 x 84 in., 298 pp. Published by 
Stanford Research Institute, Stanford, 
California. Paper-bound. $4 


nation Services, 


\pplied solar energy researcl 
ittered throughout most of the 


(Continued on page 421) 
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SPECIAL SWITCHES 


we STANDA 
AYa), 


of Weymouth 


a =. Gear-operated 
TYPE JR , TYPE JR 











TYPE JD-JS TYPE HT 











When you need a SPECIAL switch. . . 


ESCO standard, uniform component 
requirements; of deviation from one of 
special switch at a standard switch cost. O 
F 


in one way ¢ another 


These standard switches can be modified to fit your application 

@ TYPE A up to 8 _ positions, t 
mechanism, rating 5 ampere 

@ TYPE AF — up to 8 positions, 6 sect 
rating with resistive load 5 ampere 
400 cps, per MIL-S-6807 
TYPE P — Multi-section, up to 4 po 
umperes 125 volts a-c, 5 ampe 
200 amperes at 500 volts a-c, or 
to meet Specification MIL-S-15291 
TYPE JR up to 8 positions, 30 sectior 
rating 10 amperes at 125 volts a-c 
TYPE JD-JS up to 8 positior 
action or snap-action, rating 30 
TYPE HT — up to 16 positions, 
rating 5 amperes at 125 volts a-c 
Bureau of Ships No. 9000-S6202-7 
volts a-c. BuShips 9000-S62 
9600-S6202-74224, ratings 30 

250 volts d-c 


Write for data sheets or catalog on ESCO rotary multipole switche 
or send us your requirements and we'll give you full specifications on the ESCO 
switch that meets YOUR need. 


(AS ESCO »o/ WEYMOUTH 
wy nC TR ee 





WALES 


hole-punching UNITS 


WW BOOST PROFITS, 
CUT TIME 


For PUNCHING, 

NOTCHING, 

NIBBLING jobs 

WALES UNITS provide WALES self-contained 


UNITS are available 


an inexpensive, short cut in infinite sizes and 
styles .. . from STOCK 
method of die assembly 
set up that can be han- 
dled in a jiffy. No special 
tools required. No aligning 
necessary. 
Punch from shim stock up 
to 44” plate. Punches, strip- 
ping guides, springs and 
guide buttons are not 
attached to the press ram 
.they’re all self-contained 
components of the WALES 
UNIT 
— 
ee 
‘% Instead of a nventional 
P set up taking near! an 
is hour to assemble 


— 
<<) 
‘ you can do th 


: ‘) setup in LESS THAN 

, A MINUT 

hall 

Use the same WALES 
UNITS over and over 

again with different hole 
punching patterns. No dead 
storage of set ups and no 

heavy investment. 

OUR ENGINEERS WILL HELP YOU 


Tell us about your job problems. We'll be happy 
to analyze your methods and give you constructive 
suggestions, without obligation 


SEND FOR BULLETIN NO. I4E 
Filled with illustrations and examples of 


work. Information that should be werth 
while in your shop procedure 


WALES 57/1" “CORPORATION 
"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 


HIGH PRECISION 


magnetic clutches 


WITH 
OR WITHOUT 


featuring: ‘BRAKES 


High Performance . . . very 


low inertia —minimum friction. 


Long Life . . . minimum moving 
parts—no slip ring, commutotors 


For precision instrumentation and 
or brushes. 


applications requiring COMPACT des 
High Torque . . . in compact Crown tooth or friction-type 


dimensions ...up to 80 oz.-ins. Single-ended, double-ended and ‘ 
models. New MINIATURE CLUTCH 


Fast Response ... 0s low as _—1” diameter 


10 milliseconds. 


AVAILABLE 
FROM STOCK 


Write for new technical 
Bulletin RICO-404 REEVES INSTRUMENT CORP. 
A Subsidiary of DynamicsCorp. of America 


203 E. 91st St., New York 28, N.Y 


MERVSE 





Type F Blowers 
Originally designed for cooling electronic tubes in 
transmitters, induction heaters and diathermy equipment, 


Heinze F-2 Blowers have become popuiar also for adver- 


tising displays and similar applications where a small 
current of air and quiet operation are required 
Characterized by low wattage, neat apperance and 


light weight. The shaded pole motor will not cause radio 
interference 


115v AC 60 cycles 15 watts 
F2D (double) 20 CFM 3000 RPM (free air) 
F2S (single) 10 CFM 3000 RPM (free air) 








SPSeeee SESE ES EEEEEE SESE EE EEDS 


Heinze Electric Co 
845 Lawrence Street LOWELL. MASS 
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ANGLgear 


RIGHT 
ifels 
right 


Talo it-¥-3) 





There's an ANGL gear t 





Ive virtually any right 
angie power take-off pr 


Name your industry — textile, 
canning, processing, electronics 
chemical, packaging, petroleum, 
ceramics, metal fabricating. It’s 
bound to be one in which 
ANGL gear power take-offs have 
solved right-angle transmission 
problems again and again 


Standardized ANGLgear 
have won their wide acceptance 


units 


because they meet design and 
engineering requirements fully 
for compactness, light weight 
and high operating capacity. De 
signed for either manual or 
power-operated control systems, 
they are available in 12 models 

with 43, 1, or 3 hp rating, 
with 2-way or 3-way shaft exten 
sions, and with either 1-1 or 2-1 
gear ratio. The right-angle trans- 
mission problem that ANGI gear 
can’t solve is rare indeed 


You'll find our literature in the 
product design file of Sweet's 
Catalog. Contact your local dis- 
tributor, or write to us, for 
additional information 


<< @IRBOnNE == 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
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New books 


continued 


world with occasional foci of special 
“Tournal 
Engineering” 

Reports of 


investigations in this field 


ized interest. There is no 


of Solar 


anywhere in the world 


Science and 


resear>c h 


have appeared in almost every con 


ceivable type of scientific, technical 
and semi-technical publication. Re 
research on t 


ports of scientific 


subject extend back more tha 


hundred years. Communi 
this field of investigatio 
relatively poor and <¢ 


research efforts uncertain 
ume is presented as a cent 
of the current 


uhiuzahion of 


Mechanical Engineering 
Practice 


Cuarves F. Suoop, Emeritus Prof 

sor of Mechanical 

versity of Minnesota, and Grorce | 
Professor of Mechanical Ens 
neering, Case Institute of Technology 
4s x 64 in., 471 pp. Published by 
McGraw-Hill Book Co., 33 

42nd St., New York 3¢ 


\ compreh 


text and reference 


luveE, 


conserve time 
neer in the fi 
Measurement 


ind economi 


testing 
performan 
chines and 

is ah cngimecerne 
tention is called to the 


ments of the 


iSsignime 


Sponsor | 


the indust 


\ 


Thi new 
ly 
it 


include 


greater wus¢ 
ind transducers and the 

namics of process¢ New material is 
included in each chapter and special 
mphasis is placed on new technique 
} 


tor automatic control, dynamic al 


acteristics of flow and heat processes 
and mechanical measurement 


Re port 


electromechanical 


Text includes writing; 
mechanical and 
measurements; characteristics of aut 
matic controls; oils, friction, and lu 
brication; transfer of heat: propertic 


of fluids; 


combustion and fuels: 


pumps and 


compresso! 
steam power 
generation; heating, ventilating, refrig 
eration and air conditioning; internal- 


combustion engines 


NOoO— 


stamped 
stove 

part 
replaced 
by 

one 

die 

casting 
eliminating 
six operations 
and saving 


40%o 
of the /total 


. / 
piece, 


/ 
cost | 


Here 
reproduced 
ticle by die 
over 4 % n 
stamped asser 
exper enced 
niques of die castir 
gineer can he p yc 
oping original de 
your present product: 
process 
WRITE FOR FREE 
DESCRIPTIVE BROCHURE 


ALUMINUM ZINC MAGNESIUM 


DIE CASTING COMPANY 
ST. JOSEPH 11, MICHIGAN 











ds to Hea 


ts TYP 


officia 


no time 
irc ‘ 
nuclear 4 announce d 


1 hoads il} 


| pawsonvilie 
at 120 

staff 

Marietta 

been wilt 
work of the 
ntists, €? 
onnel who 


: , the Dawson- 
at tt 


d Dawson 


2 i nig! 

raft testin& that the 

head UP \acre o 
aircraft 


ville Project, 


. AND the 
EED “° ‘ 
LOCKE no unced 
+ a dinner : 
’ 4 to buil 


dolls 


sht at 
y inten 
ulti million 
test 
f Dawsonville : 
y ps 
And, perhaps _ 
0 
Lockhee i's top 
" the Jane 
hinted tt r-pows red plan ht 
. ; . 10 
ture of 2 ia's first—T™me™ 
s th Mariett@ | heea 
perhap at Lo kheed's # | Daw 
ce # 
take pla theit 
plant 


e worl 


AND 


that can’t 
—vyet 


Dre 
hed 


The expec ted ag 


fo 


The world’s largest integrated 
aircraft plant, at Marietta, 
Georgia, — where we build 
Lockheed C-130 Turbo-Prop 
Cargo pianes and B-47 Jet 
Bombers— welcomes this new 
Lockheed program in Georgia 

Here are projects to chal 
lenge the very limits of imag- 
ination, vision, ability and 
capabilities of man! 

This new atomic develop 
ment and its effect on the 
adjacent manufacturing plant 
and new Engineering facility 
at Marietta, creates far reach- 
ing additional opportunities 
for Engineers and Scientists in 
a wide range of categories in 
both places 

Here is a program that is 
literally long range in both 
scope and product. 

Qualified Engineers and 
Scientists interested in becom- 
ing associated with this pro 
gressive and rapidly expanding 
organization are invited to in- 
quire for further information 
or personal interview. 


Write to 
ENGINEERING PROFESSIONAL 
PLACEMENT 


LOCKHEED 


AIRCRAFT CORPORATION-—DEPT. PE-6 
761 Peachtree St., N.E, Atlante, Georgia 














OUR READERS 
SAY 





Letters should be addressed to 
Editor, Product Engineering 


W. 42 St... New York 36, N. ¥ 


High Temperature Seals 
l'o the Editor 


[he ticle b 
Pa AC \pphian 
ts Div., entitled igh ‘Temperature 


PINee! 


ome 


We would 


these 
FE. OpensHaw, JR 
San Lorenzo, Calif 


Kkd—Mr. McCuistian 


ippears 


ittaching 


thod 1 


(Continued on page 425) 
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GIVING YOU 


pp LesT 
gpl most Modell /® 


Bunting today covers a new area in the engineering 
and manufacture of bearings and machine parts. To the 
traditional line of Bunting Cast Bronze Bearings 

and parts is added up-to-date, soundly established 
facilities for engineering and manufacturing bearings 
and parts made of Sintered Powdered Metals. 


In an entirely new plant with the very latest 


equipment, Bunting now attains the position in the 
Sintered Powdered Metals field which it has long held 


in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales 
Engineers in the field and a soundly 
established Product Engineering Department 
put at your command comprehensive data 
and facts based on wide experience in the 
designing and use of Cast Bronze and 


Sintered Powdered Metal Bearings and parts 


Write to our Product 


in Toledo, or consult 


Engineering Department 
our nearest Sales 
Engineer. 


a Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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For the first ist 


Linear VEE-DAM rings 


Here's the revolutionary, split-V-Ring design that 


makes other hydraulic packing obsolete! Linear 
VEE-DAM Rings assure absolutely leakproof per- 
formance—even without precise fitting. 


%& Sturdy rubber dams (A) hermetically seal off 
center groove sections when rings are stacked 
together ... eliminate labyrinth flow. External 

abutments (B) provide stabilizing support and 

prevent lateral leakage. Even when gaps occur 
at ring joints, fluid can't leak past VEE-DAM Rings. 

*%& Save on installation and maintenance .. . reduce 

down time, with Linear VEE-DAM Rings—a real 

achievement in hydraulic packing design! They're 
available in a variety of compounds to meet 
extremes of pressure and temperature. Get the 
facts now. 


PERFECTLY ENGINEERED PACKINGS 


TTT a 


Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 3 








OO WELD NUTS 


FOR APPLICATION 
BY PROJECTION WELDING 





WS NUT For applications on 
rugged assemblies where it 
is necessary to anchor nut se 
irely in blind location 


RN NUT OHIO’S newest weld 
nut with pilot and dual-line 
projections. Ideal in applica 
tions where tension is agcinst 
the weld 





WN NUT Used 


ble-end nut 


where a dou 
with a_ strong 
bridging or joining 
two sheets or where extra 


strength is needed 


weld for 


PN NUT Used 
for easy locating, a strong 
weld and space limitations 
are important Ideal 
for use in -orners 
flanges ar w channeis 


where a pilot 


factors 
confined 


sa norr 
1a nar! 





SF NUT Used where an ex 
tra heavy nut is needed for 
welding to curved surfaces or 
where u hermetic seal is re- 
quired on a nut 
through hole 


with a 


WF NUT Used 
serves a mounting purpose 
or greater thread engage 
ment is required than is nor 
maily provided by other type 
weld nuts 


where the nut 





WW NUT Used 
hermetic seal is 
prevent 
water or 
tions 


where a 
required to 
leakage of air, gas, 
just on blind loca- 


RH NUTS Used where it is 
jesirable to have the body of 
the nut go through the sheet 
or where extra long thread 
engagement is needed 





FOR APPLICATION 


BY SPOT WELDING 





SN NUT Used where assem- 
blies are being spotwelded 
together and a piloted nut is 
required. 





_-. 


Y 


ND NUT Used where a large 
nut is needed for bridging or 
joining two sheets or for extra 
strength 








Samples and information available upon request. 


THE OHIO NUT AND BOLT COMPANY 


Specialists in the Manufacture of Weld Fasteners 
and Adjusting Screws 


41 FIRST AVENUE 


BEREA, OHIO 
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Our Readers Say continued 


High ‘I 


note that the very 


ring tends t ym 


Seals.’ 
htting 
ress the foil 


’ 1 
rived Graphite 


irt ¢ 
Please 


metal 


' } 
nperature 
I 


} 
OSE 


packing 


thinking on temperature seals 
rather parame- 
ters for them. Apparently it is succeed 
ing, judging the response, 
verv gratifying T. J 


Cleveland 


than to establish design 


vhich is 
McCulsTIon 
Ohio 


Motor Controls 


To the Editor: 
We wish t 

1 description of our motor 

March issue, “New 
Materials” sect 


rtunately, we see 


in your 
somponents and 
m to have ne 
information 
the new 


ind l ) hp 


LO send on 


our 
plete line of controls 
ides the 3, 5 models 
lescribed w 


to 


Nomogram Scales 
Io the Editor 


Purpose of any 
save time in_ repeated 


formulas, provide St 


mathematical ide « 
ind minimize the likeli 
the 
nomograph should cover the range of 


of operation, 


hood of errors. The scales of 
values usually encountered in the par 
ticular application 

However, the nomograph “G-Load 
ing of Rotating Bodies,” Carl Nachod, 
March 1956 page 219 does not fully 
meet these requirements. Here is a 
nomograph that leads to the same 
results but requires the construction 
of only one straight line instead of 
three lines. In addition, the scales are 

(Continued on page 426) 
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sa8 micro- 
processed 


meet your most exacting 
spring specifications 


For High Strength and High Endurance 
ecily 1 1-S sprir 


microproct ed 


trical conductivity 

inherent advantages 
material 
ized engineering techniques in n 
facture assure abs 


your critical spring requireme nt 


I-S Design Service saves you time 
} 


money! For recommendations on 


f 
Ol 


al spring 
combined with I-S special- 
anu- 


ylute conformity to 


and 


cpDe- 
pt 


cific spring problems check with I-S 


Samples and short runs « 
quickly and economically! 
For Additional Information 
Sweet's Product De 
our latest Catalog 


“MICRO PROCESSED” 


INSTRUMENT 


SPECIALTIES CO. INC. 


234 Bergen Bivd., Little Folls, N.J 
Little Foils 4.0280 


Si eriscom Corre 
Telephone 


an be suppli d 


consult 


sign File or write for, 








AWARD-WINNER 


in telephone 
applications... 


© 


“2 


now available to you 


STROMBERG- 
CARLSON 


TYPE B’ RELAY 


If reliable operation of a large num 
ber of contacts has application to 
your work, you should examine this 
remarkable relay, manufactured with 
extreme precision 

Our gang-type “B” relay can be 
furnished with combinations of A, B 
or C contacts with a capacity of up 
to 60 form A contacts. It will accom 
modate six stacks of spring combina 
tions which, due to special construc 
tion, occupy an unusually small 
space and make the relay desirable 
for group mounting 

This relay has been for years dis 
tributed exclusively and in large 
numbers to the Independent tele 
phone industry. Expanded produc 
tion facilities enable us now to offer 
it to the general engineering world 
Like all our relays, it is designed to 
operate under extreme ranges of 
temperature and humidity 

On request If you will write or 
call, and state the application you'd 
plan to use it in, we'll be happy to 
send additional information, and a 
catalog of our entire relay line. No 
obligation, of course. 


Sc 
a 


wi 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
TELEPHONE INDUSTRIAL SALES 
119 CARLSON ROAD, ROCHESTER 3, N.Y 


Our Readers Say continued 


Exomple 
R=5.5 in 
N=325 rpm 
g*'6.5 g's 


labeled with units instead of introdu 
ng abstract designation of X, Z, and 
{ Also, the determination of th 
decimal point is not left to th 
tion of the opel itor’s skill 

I made repeated sample calculat 
vith the nomograph published 
C. Nachod and found that they 
be done faster with an ordinary 
ruk Also, I was unable to 
solution for the values of N > t 
100 RPM or N 950 to 1000 RPM 


Il l mograpn ] 
New 
B ‘ 1 mitat 
2€CAUSC OF SpadCe ilmMita 
I 
ite points between 


10, etc. on Mr. Fiderer 
been removed.—Ed. 


Back-To-Back Articles 
l'o the Editor: 


In the March issue eight of the 
irticles are arranged in such a way 
that they cannot be removed for filing 
vithout taking along part of anoth 
article. Cannot you find some way t 
irrange these articles so each one can 
ve removed by itself? 

I’REDERICK C. KRUMME!I 
East Orange, N. | 
Kd—Your 


ct 


problem is one of 
inding and is ever present. The 
inswer we have right now is to sug 
' Re ide1 
Service Dept. for tearsheet copies of 
irticles you wish to file where remov- 


gest that you write to our 


ng one article takes out the first 
last page of anothe 

If you will make your request 
vithin two or three weeks after tl 
sue reaches you, we will ordinarily 


(Continued on page 429) 


GASKET 
CuTTERS 


—'‘‘supply’’ is no problem 


when you can count on 


PROVEN QUALITY 
ON-TIME DELIVERY 
COMPETITIVE PRICES 


you get ALL 3 


with 


compressed asbestos 


SHEET PACKINGS 


e@ World Bestos Packing Division 
of Firestone offers a dependable 
source of supply for finest qua 
Sheet stock using specia 
compounded binders of neoprer 
GRS synthet c rubber and nat 
rubber 


World Bestos’ modern equip 

and ample plant capacity assure 
on-time delivery at competit 
prices. Firestone’s extenst 
search end quality control fac 
ties assure formulations and 
ished sheets of proven quality ar 
uniformity. World Bestos is 1 
supplying leading gasket cutter 
with sheets manufactured 
S.A.E. and government specifica- 
tions. Stocks are carried to meet 
emergency needs 

Write today for complete informa- 


tion on your requirements. Engi- 
neering assistance is available 


“PACKING DIVISION OF THE 


‘Firestone 


AND RUBBER CO. 


Product Engincering 








there is something 


in motors! 


Built to Your Exact Specifications 


Whatever your requirements in per- 
manent split-capacitor or shaded-pole 
motors — Sutco can meet them. 


Mini-Lap® Permanent Split-Capacitor 
Motors are built precisely to your speci- 
fications in ratings through 1 H. P. with 
highest efficiency and power factor. 


Sutco Shaded-Pole Motors are specifically 
designed to fit YOUR requirements. 
Ratings are: 

@ 2-Pole — up to 1/60 H. P. 

@ 4-Pole —up to 1/8 H. P. 

@ 6-Pole —up to 1/4 H. P. 


Refer your needs in motors to our staff 
of competent sales and product engineers 
for most economical recommendations. 


© Patent Pending 
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PERMANENT SPLIT-CAPACITOR MOTOR 


Wi ow, Sutco presents an entirely new 
concept in permanent split-capacitor 
motor design — the MINI-LAP.*® Minimum 
overlap of expensive copper windings 
fully automated winding of the stator 
reduce motor costs toa minimum - and 
produce higher efficiency. 

Positive mechanical spacing between main 
and auxiliary windings of the 6-pole 
Mini-Lap® provide added protection 
against electrical breakdown. Steel stator 
ring supports rugged die-cast 


aluminum end heads. 


WRITE TO SUTCO; ORIGINAL EQUIPMENT DIVISION 


urea 


ORIGINAL EQUIPMENT 


THE O. A. SUTTON CORPORATION, INC. WICHITA, KANSAS 
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to specs. 7/16” - 4-1/4” cross flats 





j speedy deliveries 
specia 


machines 


large stock years of 
high quality 
of material experience 


low prices 








: 


PRODUCTS 
fee M P°A-N’ Y 





Here are a few samples made to customers specifications . 
Our batteries of special high-speed multi-spindle, automatic 
machines make possible fast and accurate production of 
hexagon nuts of non-standard height and special shape 
from carbon or alloy steel, Naval bronze or other non- 
ferrous metals; also AN 310 through AN 335 as per latest 
Airforce specifications. Very often the special nut you require 
may be similar to one we are already making and a simple 
modification would result in a price advantage and quicker 
deliveries to you . . Send us your blueprint and particulars 
—let us quote on your requirements .. We also have a 
catalog that contains complete specifications, engineering 
data and prices regarding our standard nuts. 


NATIONAL ““exatacturer of Standard 


aad Special *1& Potutr and 
aud Warsden” locknuts, 


44253 Utica Rd., UTICA, Michigan 


MACHINE 


Light metals design tips 


Easy extrudability makes 
magnesium ideal for many uses 


Magnesiur ‘ truded. Tt 





Preferred Design Design To Be Avoided 


gne 


ie 


Design To Be Avoided 
| The thick wedge tapering to a thin edge sh d be modified with 


wnded end, as the meta! will not the thin edge of the die p 


Preferred Design 


during ext 


Preferred Design 
The thin g attached to oa thick bod f an extrusion sh 3 be 


ength not exc 


Design To Be Avoided 


Meanw “ , ) H 


MAGNESIUM COMPANY or AMERICA mag Oa 


>HT META FABRICATION DIVISION e« EAST CHICA 








60,000 SQUARE FEET OF 
SPACE IN A MOST MODERN 
PLANT DEVOTED ENTIRELY 
TO MOLDING OF PRECISION 
PLASTIC PARTS FOR INDUSTRY 


This is the third time in the past 6 years that we have found it 
necessary to expand out facilities due to the ever-increasing 
demand for Sinko Precision Plastic Moldings by more and more of the 
country’s most critical buyers. Many of the nation’s leading industrial 
concerns are today being supplied by Sinko with their needs in 
accurately produced Plastic Molded Parts and Products 

We mold all Thermoplastics including Nylon, and invit 
from you on your requirements in Molded Plastics! 

Our Plastic Molding and Finishing facilities are most comprehensive 

and we are excellently equipped to render you a complete service 


including the following 


@ Design and Engineering 
_ Injection Molding (4 to 100 oz 
® Mold, Tool and Die Making 
@ Metal-Plastic Assemblies 
@ Vacuum Distillation Plating 
@ 2 and 3 Color Plastic Spraying 
@ Hot Stamping, Painting 
@ Fabricating and Assembling 


WILL Be 


. 7310 W. WILSON AVE ° CHICAGO 31, ILLINOIS 
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Our Readers Say continued 


Can Resolvers 
Accept Negative Values? 


lo the Editor: 


I would b« ted to know 


tatement Me 


ym Dine ym pt nent 


nanisms in 
to obt in 


int : m™m vce 


We’ c he 
trument Co 
nd they stat 
2 


] + 
er tha 





Functional Design of 
Hydraulic Circuits 
In a 16-page special report to 


wuthors H. I 
Moritz of 


ippeat 
n the July issuc Stewart 
ind J. M 
hine Co 
ind purpose determine component 
hoice and circuit configuration, how 
force and speed requirements are trans 
lated into pressure flow and power 
unit specifications. Spe ific sugges 
tions for sequencing and synchroniza 
tion are offered to meet specific func 
tional needs; desired method control 
directs choice of control valves, circuit 


layout and safety interlocks 
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FILTER FORUM 


Answer: 


Question: 





Where can a designer find all the Purolator's new ‘Filtration 


answers to his filter problems? 


Where can filters be used profit No 
ably? When should they be used? 

How do filters save money ? What answers 
are the facts about degree of fil them av: 


tration, flow rate, contamination designer on Manua 


Spe | 


to be removed, viscosity of fluid? Product 
These are juestions that cor 

tinually come up in design work 

But, up to now, no handy 
itative source has beer 


for the designer's files. 





Manual for Product Designers”’ 


PAGE PAGE 


WHY ARE FILTERS USED 4 

WHERE FILTERS ARE USED 6 
PLANNING FILTRATION IN ADVANCE 8&8 
FILTRATION ENGINEERING 10 

How filters are applied 10 

Glossary of filtration terms 16 

How Purolator filters are made 18 


PURDLATOR 


FIRST in the 5 field of filtering 


WHERE THE DESIGNER CAN SELECT A FILTER 
Gasoline engine lubrication 

Tank and crankcase breathers 

Air intake for engines and compressors 
Hydraulic fluid 

Machine tool coolant 

Bulk fuel handling 

Diesel engine fuel 

Diesel engine lubrication 

Fuel oi! burner 

APPLICATIONS THAT CALL FOR 
SPECIALIZED STUDY 


MAIL THIS COUPON FOR YOUR COPY 
Dept. D-7-296, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. 


Please send me the following 
Copy of ‘Filtration Manual for Product Designers 
I'm including 25¢ to cover postage and handling 
Enclosed is a description of our filter problem. How should we solve 
NAME TITLE 
COMPANY ADDRESS 


city 


22 
23 
23 
23 








CIRCUIT. 
CONTROLLING 
COUNTERS with 


Automatic Reset 


FOR REVOLUTION, STROKE 
AND ELECTRIC COUNTING 


THESE predetermining counters 
with instantaneous reset will auto- 
matically recycle a variety of single 
and multi-stage switch functions. 
Recycling operates without time 
lag at speeds to 5,000 rpm. The 
switching pattern repeats auto- 
matically as long as desired. The 
control circuit is an integral part 
of the equipment. 


CYCLO- 
MONITORS 


Used to control 

one or two switch- 

ing events within a 
preset count-cycle j 
Replace unwieldy change gears, cam 
systems, timing chains, etc.—provide 
quick and completely flexible adjust- 
ment for changing requirements. Ad- 
justment in one-count increments ex- 
tends over a wide range of numbers. 
Available in a variety of models 
write for General Catalog of Cyclo- 
Monitors. 


PROGRAMONITORS 


Same cycle range as Cyclo-Monitors, 
but also permit ANY NUMBER of 
intermediate switching events. Com- 
plex switching patterns of any count- 
able sequence can be programmed and 
automatically repeated. Momentary or 
dwell switching—continuous or inter- 
mittent operation. Built-in control cir- 
cuit can be opened or closed at any 
numbers. Write for Bulletin 505. 


COUNTER ‘xo CONTROL 


CORPORATION 


5221 W. Electric Ave. 
MILWAUKEE 14, WIS. 
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PRESS 
PREVIEWS 





Electronics in Management 


How business management can im- 
prove its decisions with the aid of elec 
tronics is described in a series of four 
35-mm color sound filmstrips just r 
leased by the American Management 
Association, national management edu 
cational organization 

he filmstrip series is the first train 
ing film on electronic data processing 
that covers the complete field—evolu- 
tion, definition, machine function 
methods and applications, effect on 
personnel policy and company plan 
ning, and future developments 

The series, entitled “Data and De- 
cision: Using Electronic Computers in 
Business,” deals with the development 
and business application of the ele 
tronic digital computer It is in 
tended for orientation of top man 
wement, financial executives, and 
clerical and nonclerical employees in 
the elements of electronic data pro 
essing 

Each of the four filmstrips in the 
series is designed as a self-contained 
unit. Together they constitute a com 
plete, non-technical training program 
in electronic data processing, explain 
ing how the computer evolved, how it 
works, how to plan it, and how to use 
t. Part I, “Data Processing and the 
Computer is designed particular]; 
for office personnel and shop supet 
visors, foremen, and worker It ex 


plains the logical evolution of com 


i 
puters in terms of data-processing 
functions and standard business meth 
rds 4 non-technical b 
tion of what the computer is and how 
it works is provided in Part II, “The 
Computer System.” It is intended ft 

office personnel and financial and mid 


dle management who will be involved 


explana- 


directly or indirectly with the com- 
puter. For the general orientation of 
financial, middle management and top 
management, Part III, “The Feasi 
bility Study,” tells how to go about 
finding the right electronic data proc 
essing system for the job, what a feasi 
bility study consists of, and at what 
point in the study a decision on com 
ition may be made. Part 


(Continued on page 433) 


puter install 


3 ANSWERS TO POWER 
PROBLEMS 


=a 


More flexible shafts 
efectromic field today 
economy it 

There are three 

iDle eacDe pPatir 


un 
The FIRST type of flexible shaft is power 
drive, which transmits power between tw« 
points where, due to positior solid shafts 
cannot be used. The power drive flexible 
shaft provides for rotation either clockwise 
or counter-clockwise with the wire wo 
according to the direction rotation 
to strengthen the cable while the assembly 
5 ! us 
SECOND is the remote contr flexible 
shatt which offers the advantage of rotatior 
both clockwise and counter-clockwise 
may functior mn emher a c 
intermittent Operatior The 
flexible shaft has prover 
umes where the driven eleme 
a fraction of a turn ofr many 
and where both rotation and 
were required 
ihe THIRD type of flexible st 
coupling which 1s added appl 
remote control flexibie shaf ind is 
cf r ' the moveme t ot 
1 a piece of equipment. There are 
alignment problems to contend with be 
cause the flexibility of the coupling com 
pensates tor any difference 


tween the drive and the driven elements 


gnment be 


For complete information and a better under- 
standine of flexible shoafting write F. W 
Stewart Corporation, 4311 Ravenswood Ave 
Chicago 13, Illinois 














HOMMEL 
aay Vite 


AND 


CERMET 


PROTECTIVE COATING 


FOR METALS 
SUBJECT TO HIGH 
TEMPERATURE 

® RESEARCH 


® DEVELOPMENT 
® PRODUCTION 





‘©. HOMMEL CO. 


PITTSBURGH 30, PA. 


MOST COMPLETE CERAMIC SUPPLIER 
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You can draw 
and form them 


LITTLE 


WRITE FOR THE 
ASSISTANCE 
YOU NEED 


1. “TECHNICAL STUDIES #3” 


. « . essential information on 
the composition, properties 
fabricating methods and app! 

cations of AL chromium-mar 

ganese, low-nickel stainless 
steels. Write for your copy. 


2. TEST SAMPLES 


. . . We'll be glad to supply 
engineering assistance, and a 
tual samples of these 200-Series 
steels for testing under your 
processes and conditions, 


ADDRESS DEPT. PE-78 
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In the top 

you see are a 

base, a loc k LaASC 

fastener: all made of / 

chrome-Manganese 

rhe finish is good 

same in the presses as 

and similar drawing 

ing proce lures were 
As in the lower ill 


manganese low-ni " 


! 
ns as large as truch he 


trailers and raiiroad coacl Again Ste 
forming qualities and I 


p you use the i/legheny Ludlum 
el Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


For Stainless Steel in ALL Forms—call 


Allegheny [udlum 


Warehouse stocks carried by all Ryerson Steel plants 


used also for fabricat 
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NEW ... NEW! 


Gear-Grip 


Flexible Coupling 


A NEW AND DIFFERENT The most revolutionary design advancement for integral H.P 
PRODUCT FOR USERS OF ‘je in @ century! 


DRY PROCESS 
WHITEPRINTERS 


( ANNOUNCING 


WHAT IT IS: 


AMMOPHYLL is a new, fully tested in the field, scientifically 
formulated developing solution that minimizes the disagreeable 
odor associated with ordinary ammonia. It was developed spe 
cifically for use in dry process whiteprinting equipment. 


WHAT IT DOES: 


This “quality controlled” developing solution consistently de 

velops better prints than ordinary ammonia. You get such Positive power 

results as sharper lines, clearer lettering, and better contrast . 2 
transmission of rated 


load. Gear teeth on end castings 


WHAT IT MEANS TO YOU: match special rubber tube section 


] Safety . .. the ammonia odor is effectively Load ranges—2 2 H.P. 


masked. AMMOPHYLL is shipped in one gallon Prevents end thrust. 


13 gallon and 55 gallon, steel drums which have an . ” ” 
inner liner made of polyethylene which is one of the Shaft sizes—%" to 1%". 


safest shipping and storing methods. Specified lengths to design 
requirements. 
? Performance . . . AMMOPHYLL is tailored for | 


No lubrication required. 
Shaft Safety features. 


. 

and two gallon polyethylene bottles and in the new to 25 H.P. © “By Eye” shaft alignment. 
- 
e 


the consumer. You get the same strength solution 
and high quality every time. It never varies. It's your 
guarantee for trouble-free development. 


* 
No mixing . . . AMMOPHYLL comes ready 
mixed. This is done scientifically in our plant by = 
blending chlorophyll and other additives. Distilled * = e 
water is used. This is to assure water that is free 
from foreign matter that might damage valuable 


equipment The finest flexible coupling in single unit 
construction—specifically designed for frac- 


SPECIAL FACTS: ane 


AMMOPHYLL is available in three strengths 


Solution No. 1 where full strength ammonia is re 
quired 





Solution No. 2 where less than full strength ammonia 
is required 


Solution No. 3 for use in desk and office model ma 
chines requiring lower strength ammonia. 


True Flexibility and Torsional Resili- 
AMMOPHYLL is guar ence for quiet, load-plus power trans- 
anteed not to damage mission without extreme deflection or 
machines in normal use twist. 

It has been tested and : . _— 
saeswwed be tudine Lengths varied to design specifica- 
whiteprinting equip tions in each series. 

ment manufacturers Load ranges— | 15 to 1% H.-P. 
We have distributors Sheft sizes —_ 

and dealers throughout 3/16 to M%4 . 

the United States, Mex Lowest o.D. 

ico, and Canada for highest 

torque capa- 

city. 








Write for Catalogs and Technical Bulletins. 
@ Write for free brochure and details. © 


RESLABS, INC, »soreF nce rodien com cop. 0 Guardian 


2155 WEST 80th STREET QUALITY IS TRUE 
PRODUCTS CORP 
- : 
‘Rw CHICAGO 20, ILLINOIS ECONOMY eel et cme TC aliicl. 


DEPT. P.66, 1215 E. SECOND ST. MICHIGAN CITY, INDIANA 
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I\ lhe Electro rontier in Bu 
emphasize ppli ns, both 
ind long 


ystems 


Department, Ame PIP push inserts make perfect threads 


nt A ; 
Yale Introduces 
New Fork Truck Line f 


The completion of a $5.000.000, 


“~ SOLID BUSHINGS 


Threads without tapping at less than 1¢ per hole installed. 

Just push-in-place a PIP Push Insert and you have perfect 
female threads in cast, molded or drilled blind or through 
holes. Spring-like PIP Inserts lock securely in place in plas- 

tic, aluminum, zinc and all other molding and die-casting 
1aterials. 

The illustration shows a typical application. The PIP 
Insert in the cap of this common electrical socket provides 
threads strong enough to impale the two covered wires on 
contact prongs. The insert was pushed into a plain cored 
hole after molding, avoiding long cycle time required by 
molded-in solid bushings. 

PIP Push Inserts are perfect for production line applica- 
tion. Either a drill press, kick press, arbor press or air piston 

and a few dollars in tooling—are all you need to install 
perfect threads in 1,200 holes per hour 


Write today for samples and full information. 


Pat 


HELI-COIL CORPORATION 


166 SHELTER ROCK LANE, DANBURY, CONN 


d PIP Pust 


directh 


ay NAME 
from  brak 


he brakes are plied at a COMPANY 


1] 
from the wheels through ADDRESS 


hanical elements. In a 


the hydraulic brakes | 
have l de 1dman 


} 


Heli-Coil Corporatior Manut: irer of Heli-Coil Screw Thread Inserts, 
(Continued on page 434) Heli-Coil Screw Lock Inserts and Heli-Coil PIP Push Inserts 
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Lex DEX SELECTING 
za STEPPING RELAYS 


WILL HELP YOU SIMPLIFY 
REMOTE SELECTION of CIRCUITS! 


A few examples of standard Model, lLedex reloys. Use the 
1” squares in the background to estimate size of the relays. 


ledex Relays are available to perform 
a variety of switching jobs... 


STEPPING...COUNTING... ADDING 
AND/OR SUBTRACTING...PROGRAMING... 
CIRCUIT SELECTING...and HOMING. 


SEND US, ON YOUR LETTERHEAD, THE 
DETAILS OF YOUR SWITCHING REQUIRE- 
MENTS AND LET LEDEX ENGINEERS 
WORK WITH YOU TO DETERMINE 
IF LEDEX RELAYS ARE THE ANSWER. 


/ GH fe Lebatedt 


F 123 WEBSTER STREET, DAYTON 2, OHIO 
, IN CANADA. MARSLAND ENGINEERING LTD., KITCHENER, ONTARIO 


Press Previews 


control” built into the seat 
1utomatically sets mechanica 
brakes when the operator 
truck 

Other safetv features incl 
the new designs are the usé 
inticavitation unloading valve 
flow regulator valve in all truck 
unloading valve is mounte 
hvdraulic tilt system t 
possible formation of a \ 
would cause channel sway an 
of positive channel control. T1 
regulator alwavs assures smo 
ing contro] without exce 


gard Ss of size of 


GPL Breaks Ground for 
New Test Lab 


General Precision Laboratory, Inc. 
this week broke ground for a 
vironmental Test Laboraton 
building, situated on the « 
sixty-nine acre prop 

ville, N. Y., will cont 

feet of floor space 

tially increase GPI 

for the environmental 

tary electronic 


equi] 
house additional test app 
liate vide variation 
iltitude, humidit 
vibration and she 
quipment 1s 
vide variety of 
nditions 
system 
subyec 
iltitude fr 
100,000 feet, tempe1 
80 C to 30 
s from standstill to 5 
hock relative 
ventyv t ninety-hve 
ion frequenci 
rature extremes 
per econd with 
ration up to 38 G 
storms of variable « 
elocities to 250 feet 
] 


» be reproduced 


ment temperatures from < 


For marine environments 

in be cre oad with relative h l 
ontent of 95 to 100 per cent at tem- 
perature of 5 1 to 125 F. Tropical 
conditions can be duplicated in fungus 
cabinets having up to 90 F tempe 
ture. Equipment is also expos 


(Continued on page 437 
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Tensile Strength (psi) 

















2 r iv2 
Section Thickness (inches) 


that you can use lighter sections, pean qaigcowe”|¢ 
have greater strength, 
improve your product, save money 


with AMPCO* Metal 
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Yield Strength (psi) 
05% Deformation 


Examine these charts carefully 

— they tell a story that can save 
you money and put extra life and 
dependability into your product. 
v2 ' ive 
Section Thickness (inches) 




















Look, for instance, how other non-ferrous 
metals show a sharp decrease in mechanical 
values as casting cross-sections increase. a A varises ard 
Ampco remains practically constant — you hl ara 
require less metal A | 

Note Ampco’s unusually high tensile and CHART REFERENCE . 


yield strengths compared with conventional A. Ampco Metol 
bronzes — you use lighter sections to do B. Tin Bronze (88-8-4) 
a better job. And Ampco Metal weighs 10 Red Brass 

to 15 percent less than other bronzes — Tin Bronze (85-5-5-5) 
so you can make important weight reductions 























Aluminum Alloy 


c 

D. 

E. Manganese Bronze 
r 

G 


Fact is, Ampco Metal’s high strength-to- Silicon Bronze 
weight ratios can mean real savings for 

you — savings in material and money 

Consult your nearby Ampco field engineer 


for full information or write us 





. 





Elongotion m Two inches (Percent) 





+———______, 














<> AMPCO METAL, INC. 








Sely Decatianer of Dept PE-6 Milwaukee 46, Wisconsin 
Genuine Ampco Metal West Coast Plant: BURBANK, CALIFORNIA 





v2 ' v2 
Sechon Thuckness (inches) 











*Reg U S Pot OF Elongations (2” ) of various non- 
ferrous metals vs. section thickness 
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another product improved ... 


cushions this production line 


Tough, resilient chem-o-sol cushions the supporting 
arms, bans scratching as automobile instrument 
panels travel this production line. “In-plant mainte- 
nance costs have been reduced” is the theme of our 


customer’s field report. 


Chem-o-sol coating in this case was applied in the 
plant by a very simple dipping process. Had the 
parts been too bulky to dip, spray chem-o-sol would 


have been equally satisfactory for in-plant application. 


We custom formulate chem-o-sol — a 100% solids 
liquid vinyl dispersion — for each application. To 
answer specific needs we have developed chem-o-sols 
for application by dipping, molding, spraying, die- 
wiping, spreader coating, printing and other methods. 
Our plant is the largest in the world devoted exclu- 
sively to plastisol research and production. In this 
field we have pioneered countless new developments. 
Write for Bulletin 141, telling all about chem-o-sol 
— and describe your product problems. We can 


formulate the exact chem-o-sol for your needs. 


Chemical Products cero 


KING PHILIP ROAD © EAST PROVIDENCE, ®. |! 


MAGNETIC CLUTCHES & BRAKES 


Miniature in size, they are giants in performance. 


n standard types, « 
enginee al 
at the utmost econon 
11S¢ T nect Le) 
models are als 
curate tensior 
inge upward from « 
s than 1” OD wil 


torque on about 2 watts o 


FOR INFORMATION ON 
THE FULL LINE SEND FOR 
OUR NEW CATALOG NO 
955. It contains complete 
specifications and perform 


ance charts. 


DIAL PRODUCTS COMPANY 


9 Avenue E (HEmlock 7-0720 Bayonne, N. J 


Products : 
That Roll | 


Be SURE With — 


‘Rubber Tired, 
Metal Disc Wheels; 
All Sizes & Kinds! 


CONSULT ALLIED ON ALL 
YOUR SMALL WHEEL NEEDS! 


®@ Build quality—lasting service—sales ap 
peal — customer satisfaction into your 
product with ALLIED Wheels! Big range 
of stock sizes and types — or produced 
to your precise specifications. Priced 
‘right’; with dependable delivery to 

meet your production schedules 


ALLIED Wheels.... 
PRECISION MADE TO 
YOUR SPECIFICATIONS! 

mS? aaa 


WRITE TODAY! 


+2 8 8 8 a > WHEEL PRODUCTS, INC. 


27 BROADWAY « TOLEDO 4, OHIO 


Representatives And Warehouses In Principal Cities 
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Press Previews continued 


combustible gas mixtures in an ex WE LDON 


plosion-proof chamber which simulates 


Ititude pressures up to 70,000 feet FLUID METERING PUMPS 


Shielded rooms provide for radio inter 
‘ Positive Displacement Rotor Type. For Industrial Applications, 


Aircraft Anti-lcing and Aircraft Fuel 


ference and susceptibility testing 

Also located in the new structure 
vill be offices for the use of the test Compact « Light Weight * Small Volume 
laboratory technicians. Present plans 
ill for completion of the building in 


te 195¢ 


National Aniline To 
Build Research Addition 





I'he National Aniline Division, Allied 
Chemical & Dye rp tion, has al 


un ed pl 


onate I ) 
Fee a It’S SO SIMPLE! 
ind rigid polyurethan foam The rotation of the rotor draws the fluid in through two passages, 
rubber, protecti oatings, adhesives, filling the cavities formed by the three lobes of the rotor. This 
textile, paper and leather treatment fluid is sealed within these small cavities until it is forced through 
he new company plant for produ the two outlet holes by the floating blades. The flow may be 
ing the ““Nacconates” is nearing com 


yletion in Moundsville, West Vir 
— "? : ; combined internally for passage through a single port. 
iit 


kept uniformly divided through two outlet ports, or may be 


ginia This will provide 
facilities for production of the diisocy 
anates. The need for increased capacity 
for application research has come 
within a year of the dedication of the 


new large Research-Engineering Cen ( 
ter, and graphically illustrates the 

growth and expansion of research on 
new products by the National Aniline 


Division. The new addition will be a STYLE A—Single inlet double outlet 
type aircraft pump 


one story structure providing approxi- 


mately 10,000 sq ft of floor space. It 

1S expected to be completed ror o : ~ 

cupancy late this year - 
STYLE F—Engine driven 
fuel pump 


Toastmaster Launches 
Diversification Program iar as 
Toastmaster is inaugurating a program 
of product diversification this year in Send for Weldon Manual and Catalog with detailed specifica- 
celebration of the 30th anniversary of tions and installation drawings. 

the firm’s development of the first 
iutomatic pop-up toaster. 

Known essentially as a toaster manu- 
facturer throughout its 30-year history, 
the firm announced that it will branch 
out to a number of new automatic 


ye \ 


electrical products during 1956. Al 3000 WOODHILL ROAD - rf CLEVELAND 4, fe) Tle) 
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CAPILLARY 
TUBE 





as and 


when you want it 


Dependability, performance . . . keys to initial and 
repeat sales of instruments and controls. They are 
the same reasons why many of America’s most suc- 
cessful manufacturers look to United for copper 


capillary and restrictor tubing. 








Custom built to your specifications, United holds 














your smallest diameters to accurate tolerances. 








Furnished coiled or cut to length. Restrictor tubing 
E hed coiled t to length. Restrictor tubing 


is washed, flow tested and the ends are deburred. 


FOR QUALITY, ALWAYS SPECIFY UNITED 


UNITED WIRE 


AND SUPPLY CORP. 


Permanently 


PROVIDENCE 7, R. |. * OFFICES IN PRINCIPAL CITIES 


LOOK TO UNITED FOR THE BEST IN ALUMINUM, COPPER AND BRASS TUBE AND WIRE. 


$35 
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ready :t has introduced five new auto 
matic household appliances. At the 
end of 1955, the firm brought out an 
iutomatic waffle baker and an auto 
matic iron. Just introduced are three 
more products; in automatic fry pan, 
a grill and waffle baker combination 
ind a new idea in home appliances, a 
Hot Food-tainer. Others are in various 
stages of development 

The kev to Toastmaster’s success 
throughout its history, has been the 
performance of its thermostatic con 
trols, basic to all automatic appliances 
involving heat. The know-how Toast 
master has gained in its years of de 
veloping and improving such control 
will be utilized in the manufacture of 
the new products 

In 1925, Murray Ireland, then the 
factory superintendent and now Presi 
dent of Toastmaster Division of M« 
Graw Electric Co., designed the first 
1utomatic pop-up toaster for home us¢ 
It was based on a heavy duty toaster 
invented earlier by Charles Strite and 
made by McGraw Electric Company 
exclusively for restaurant us¢ 

The household model of this first 
wutomatic pop-up toaster—a one-slice 
unit—was offered to the public in 192¢ 
it $13.50. At first wholesalers and re 
tailers had misgivings about it because 
the average price of toasters at that 
time was $5.95. They were, however 
neither automatic nor pop-up. At that 
time, Toastmaster employed women as 
traveling salespersons When the 
women were refused orders, the 
would request an opportunity to dem 
onstrate the product in a store And 
the public liked it 

In addition to bringing out the first 
1utomatic pop-up toaster, Toastmaster 
also presented the hrst oven-type 
toaster which toasted on both sides at 
once At the same time it brought 
out the oven-type toaster, Toastmastet 
ilso introduced the first controls 
lowing the user to regulate the toast 
to make either lighter or darker toast 
lhe firm’s next step was the introduc- 
tion in 1932 of a flexible timer which 
eliminated the need for preheating the 
toaster by automatically adjusting the 
speed of the clock-like timing device 
to the temperature of the toaster. 

In 1942, a new type of toast timer 
was developed. This timer eliminates 
one of the basic problems in proper 
operation of electric appliances—the 
variations in voltage. Voltage can vary 


(Continued on page 440) 
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Remote or 
automatic 
switching 


AT HALF THE COST 


with Westinghouse motor- 
operated AB circuit breakers 


Now you can use a pushbutton or relay to electrically 
operate a Westinghouse AB circuit breaker. You can add 
load switching to your circuit protection — from a con- 
venient point or under pre-determined conditions. And 
all without the need for a costly breaker-contactor com- 
bination or an expensive, large air circuit breaker. 

Cost of the motor operator is but a small fraction of 
that for a large contactor. In fact, the complete dual- 
purpose breaker (breaker and motor operator) cost less 
than a contactor alone. Don’t forget either the valuable 
Space you save by eliminating contactors or by replacing 
larger breakers. 

With the Westinghouse motor-operated circuit breaker 
you get all the proved AB De-ion” protection features, 
In addition you have your choice of such internal aids as 
reverse-current trips, undervoltage trips, and auxiliary 
or alarm switches. The motor operator can be applied to 
breaker Types J, K, KL, L and M in ratings of 70 through 
800 amperes. 

If it’s remote or automatic breaker switching you need, 
consider the real savings possible with motor-operated 
AB circuit breakers. Your local Westinghouse sales office 
will be glad to help — or write direct to Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 34 , Pa. 
I £ 
J-30213 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 





Ee ¥ ets iz 
PS ace ie 





Ist Use: 

During 42 years—and 19,000 steaming hours—in a chain grate 
stoker, Morganite bearings required no lubrication and no 
maintenance. Bearing wear was only 0.030" and the shafts were 
highly polished with negligible wear. 


2nd Use: 


Several hundred Morganite bearings, fitted to a 150 ft., 
double-roller, suspension conveyor, passed continuously through 
(1) caustic solution at 190° F, (2) water at 180° F, (3) Bonderite 
Solution at 190° F, (4) Chromate rinse ot 180° F, and (5) a drying 
oven at 450° F. After more than 17 years these bearings are 

still giving satisfactory performance. 


3rd Use: 


In a 10-ton furnace charging machine, Morganite bearings 
have been operating in the “hot zone” for more than 3 years 
without replacement or maintenance. 


If you have a problem involving severe temperatures, 
lubrication, or contamination, send us the details. 
Our Engineering Staff will be glad to work with you. 


q : INCORPORATED 


Manufacturers of fine carbon-graphite products for fifty yeors 
3306 48th Avenue, Long Island City 1, New York 
3 


Press Previews continued 


considerably in different outlets in the 
same home. It also varies considerably 
in the same outlet at different times of 
the day. The present timer compen 
sates for such variations, making a 
perfect toasting process possible no 
matter what the voltage fluctuation 
mav be 

l'oastmaster is now produ 
different models of toasters 
different models of the tw 
available in chrome, two automatic 
ind one Powermatic. Just introduced 
ire a new two-slice copper model and 
i deluxe, 24-carat, gold plated model 
For larger households, Toast: 


offers a Powermatic three-s] 


New UCC Silicones Plant 
In Operation 


Several units of the new Long Reach, 
W. Va., plant of the Silicones Divi 
sion, Union Carbide and Carbon Cor 
poration, are now in operation. Built 
on a 1431 acre site to help meet the 
expanding demand for silicones, the 
plant is on the Ohio River, between 
Parkersburg and Wheeling. There are 
now 171 persons employed at Long 
Reach, with employment expected to 
rise eventually to about 36! 

Che original silicones plant at Tona 
wanda, N. Y., will continue in opera 
tion. Research and product develop 
ment activities also have their 
headquarters at Tonawanda. Increasing 
imounts of the various forms of sili 
cones—oils, insulating resins, water 
repellants and rubbers—are being used 
in the production of such dive 
lic} 


wroducts as cosmetics, polishe 


ints and masonry paint 


T 
} 
i 
4 


G. E. Opens 
New Motor Plant 


What is believed to be the world’s 
most modem factory for manufacture 
of induction motors was unveiled in 
Schenectady, N. Y., recently by Gen 
eral Electric’s Medium Induction M¢ 
tor Department. The new facility was 
built at a cost of approximately $7 
million, and was designed to meet a 
rapidly expanding motor market which 
is expected to increase at least 75 
per cent, industrywide, by 1965 
Actually three plants under one 


(Continued on page 443) 
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Vlier makes only the Swivel-Pad Clamps. The container 
is a product of American Pipe and Steel Corporation, 
Alhamb 


ra, California. 


The remarkable ball-joint design now used in thousands of 
Vlier Swivel-Pad Clamps can be adapted to a variety of 
clamping and holding applications. The drawing above of 
a missile shipping container demonstrates one adaptation 
which solves a particularly difficult problem. Eight special 
Vlier Swivel-Pad Clamps are used to release tension on 
cables which suspend the missile in its shipping container 
Radar manufacturers are also using special Swivel-Pad 
Clamps to prevent damage to sensitive instruments dur- 
ing shipment 


PROTECTS SURFACE OF THE PART 

The main advantage of the Vlier Swivel-Pad Clamp is that 
it exerts extreme holding pressure without damaging the 
surface of the object held. First touch of the pad against 
the object adjusts the pad face angle and stops pad rota- 
tion. The pad can then be tightened to hold the object 
securely, since the screw torque is absorbed by the pad, 
not the object 


Perhaps this unique Vlier ball-joint principle can be 
applied to your clamping problems. Vlier engineers will 
welcome your inquiries. 


gas, 


VL 


Insist on Vlier Tooling Accessories 


there’s still no substitute for quality 





Vlier 
Ball -joint 
clamps 


solve clamping problem for 
missile container manufacturer 


BALL-JOINT CONSTRUCTION — Eliminates 
binding, assuring proper adjustment 
of the pad against an off-angle sur- 
face. The pad swivels 71/2° in all direc- 
tions each side of the center line. 


SPECIAL PAD AND SCREW DIAMETERS 
AVAILABLE—Normally pads are ma- 
chined from solid stock and are not 
relieved or counterbored. However, other 
shapes, sizes, etc., can be designed to 
meet specific needs, 

EXCELLENT STRENGTH — Screws are made 
from heat-treated alloy steel. Ball-joints 
have been designed to withstand as much 
as 21,000 load pounds (1” screw diam- 
eter ). 


VARIETY OF FINISHES POSSIBLE — Stand- 
ard Swivel-Pad Clamps are Du-lited: 
however, cadmium, iridite, and other fin- 
ishes to meet government specifications 
can be provided. 








L 
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8900 Santa Monica Boulevard 
Los Angeles 46, California 





Projection Welding 


How to Use It to Improve 
Product Design and Quality 


What is resistance welding techniques practi properly applied Sciaky techniques 
° . . ‘ lly eliminate warpage and disto: metals such as aluminum and bronzs 
vee ; 9 ll; 2 
Projection Welding? tion of work pieces are readily and effectively proje 
Projection weldi: a re nce a } tion welded. Note Fig. 2—A, B. C 
proce lo oining fla I , oP , an D 
shaped pieces of n ; 
pieces generally 
electrode 
eitne! 
‘ormed proj« 
pieces 
applied and the ir} livides 
and 
pproximate equal 
The heati and pressure 
ontinues unt le projec- 


mbossments ; flattened 


Fig. 3 Macrogi ‘aph 


projection ela i 


piece 


OCK 


FORCE 


- Sciaky Research Center 
ELECTRODES, CURRENT 
iaky’s new Reseai 


aa : : > Vile jou to submit 
a | _ 


PROJECTION 





nents, and 





~slbieons r Write Today 
Advantages of cael a ic lilacs for Free Sciaky Literature 
Projection Welding 


When to Design 
for Projection Welding 


nable 

auce 

at peak 
Many 


inally designed hined projections. Metals of ht resista! 
ng can easily be il thickness may welded to ‘ signed 

tooling. Costly jis and fixtur an thicknesses. Howe various m lower operat 
be eliminated too because S aky als do present problen but vith eliahbilit 


Largest Manufacturers SS ciaAnKY cr ~ SSciany. 
, f ‘ y- 


of Resistance Welding Machines in the World 
Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 
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INDUSTRIAL 
TIME 


More “‘on"’ and “‘off"’ operations per cycle! 


CYCLE MASTER TIME SWITCH 


AR & MAR AUTOMATIC 
RE-SET TIMERS 
MARA AUTOMATIC Neot 
RE-SET TIMERS 


Act a 


WRITE TODAY 


> AUTOMATIC ELECTRIC MANUFACTURING CO. 


B85 STATE STREET . 
TIME SWITCH . 


MANKATO MINNESOTA 
INTERVAL TIMER . N FLASHER . RE y . NTA R 
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fem this 


... And Poerbess. Solves 


Another Electronic Gear 
Cooling Problem! 


@ This large aircraft manufacturer needed 
blowers to cool and ventilate stationary and air- 
borne electronic gear. Peerless PW-12 Pressure 
Blowers were selected. Square-to-round dis- 
charge adapters with intake filters were fabri- 
cated to provide dust-free air. We are working 
continuously with many of the nation’s top 
producers and users of electronic equipment. 
They know we design and build our own fans 
and blowers . . . motors and all. That’s why 
we can unconditionally guarantee their depend- 
able performance. From start to finish we have 
complete control of our product. Our engineers 
can work to your specifications to produce the 
fans and blowers that enable your equipment 


to operate at its best. 


Write, wire cr phone us now! 
Ask for Bulletin SDA-160. 





FAN AND BLOWER DIVISION 


tHe Seerbess.Clectric COMPANY 


FANS . BLOWERS ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
1406 WwW. MARKET ST. ° WARREN, OHIO 
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63 JOBS YOU CAN DO BETTER 


with Cerro Alloys 


The unusual properties of Cerro non-shrinking, 
low-temperature-melting alloys are especially 
valuable in four groups of industrial applica- 
tions: 


1. DESIGN—in anchoring non-moving parts 
in machinery, and similar tasks. 


. PATTERN and MODEL reproduction. 
3. PUNCH and DIE PART anchorage. 


. HOLDING work pieces of thin or irregular 
section. 


Cerro de Pasco has prepared a new folder listing 
63 important industrial jobs in these groups, that 
can be done better with Cerro Alloys. This folder 
tells how you can obtain detailed information on 
any or all of these useful and cost-saving appli- 
cations. 


Send today for our new free folder: 


“63 Jobs You Can Do Better with Cerro Alloys” 


fq. CERRO DE Pasco CORPORATION 
52 East 50th St., New York 22, N. Y. 


FOR POSITIVE, |e 


CU tae PPEAD 
DRIVES... 


Now successfully employed in radio and TV tuners, 
recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains or drives 
free of slippage and backlash. 
VERSATILE BEAD CHAIN 

has many other advantageous applications such as: 
@ part retainers @ remote contre! devices 
e fan or ventilator pulls e revolving displays 
and many others 


WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 
THE KF EAD CHAIN mFeG.co 


92 Mountain Grove St., Bridgeport, Conn. 
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signed to handle six moto 

the platform is rotated to 

tests on a total three-minute 

such factors as vibration, noisé¢ 

trical resistance, high voltage reaction 
\s they leave the final test platform 

the motors are crated and raised by 

in automatic lift into a giant, slotted 

storage bank—similar in principle to 

the self-filling slots in some food mar- 

ket Accommodating more than 

1,000 boxed motors at one time, the 

bank receives the motors at one end 

placed into slots according to siz 

and model—and by means of sloped 


box to 


roller conveyors allows each 
move forward as the boxes ahead are 
remove | 

On the normal production schedule, 
each of the more than 100 standard 
models is manufactured every two 
week However, the layout of the 
new manutacturing plant permits 
change of the schedule at any time to 


meet a particular market demand 


Postdoctoral 

Research Associates 
Appointed At Bureau of 
Standards 


Five young scientists who have shown 
special promise of becoming creative 
leaders in basic research have been 
awarded Postdoctoral Research Associ 
iteships for advanced study at the 
National Bureau of Standards The 
issociat ship program 1s sponsored 
jointly by the National Academy of 
Sciences, National Research Council 
ani NBS 
ien, who ha either re Ce 
vill be awarded their Ph.D 
eduled to start worl 
vCal The ire Earl ¢ 
Louis, Mo.; Dr. Tucker Car 
Aberdeen Proving G 
Md.; Dr. Marvin Marcus, Vancou 
Canada; Robert A. Piccirelli, Wash 
gton, D. C.; ind Wesley A. Robin 
ittle, Washington 
vision of 
ire specialists in the a 
sen fields. In addition t 
vider basic knowledge 
Associates will have oppor 
tunities to work with and develop new 
scientific approaches and_laboraton 
techniques. They also will be in close 


(Continued on page 446) 
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Indexing 
Mechanism 
in Air-Maze 

Automatic 

Air Filter 








.--controlled by a 


SPRING CLUTCH 


Air-Maze Corporation selected Marquette 
Spring Clutches to assure positive, trouble- 
free operation of its Automatic Air Filters. 
The metal filter forms an endless curtain, 
passing through an oil bath in the bottom 
of the assembly. Both the time cycle and 
the amount of travel can be varied as con- 
ditions require. 


Marquette Spring Clutches are compact. 
They maintain their efficiency almost in- 
definitely. And they cost less than other 
types of clutches! 

There are no restrictions on torque. 
Actual designs range from 6 in. lbs. to 
25,000 ft. Ibs. Speeds range from 1 to 
10,000 r.p.m. 


OVER-RUNNING or FREE-WHEELING CLUTCHES « INDEXING CLUTCHES 
BI-DIRECTIONAL NO-BACK BRAKES e REVERSING CLUTCHES 
SINGLE REVOLUTION CLUTCHES e DELAYED ACTION CLUTCHES 


MARQUETTE METAL PRODUCTS DIVISION 


CURTISS-WRIGHT | 


CORPORATION * CLEVELAND 10, OHIO 


MARQUETTE METAL PRODUCTS DIVISION 
1143 Galewood Drive, Cleveland 10, Ohio 


Please send manual describing the functions, applications 
and operations of the basic types of Spring Clutches 


COMPANY___ 
NAME... 


ADDRESS 
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ising 
issociateships were first 
1954 

This year some 2 
it NBS were made available t 
cants. Tliey were: applied mat 
cal statistics, numerical analysis, 


ind applied mathemati expe! 


tal atomic and nuclear physics, exp 


mental thermodynami fundan 


} 


problems in physical measu 


ind computer design ntera 


yf radiation with matter 
ind solids, molecular I 
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spectroscopy, radiologi 


i dio wave propagati 
e physics, statistical n 
psychophysics, physi 


of polymers, and anal 
Midland Welding Nuts may be the answer to your organic, and physica 
dreams if you're in a business which fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating such parts. G. E. Forum Discusses 


Midland Welding Nuts are welded to the parts Missile Problems 
to be worked so that bolts can be turned into them 


Approximately 350 U. S. scientists and 
speedily—without the need for any device to hold 


them in pl engineers met in oper 

em i ace. 
They're just the ticket for those hard-to-get-at 

places. And they stay put—will not work loose or 

rattle, long-range guided mi 

ding to R. W. Mcl 


Relied on by manufacturers the world over—and 1] 
: tics Sp ) 


specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of I 
Automobile and Truck Frames * Air and Vacuum Power Brakes scientis ind engin 


Air and Electro-Pneumatic Door Controls (Continued 
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Visit us when 
you vacation in 


MEW ENGLAND 


you may be able to enjoy this better 
living all year long. 
New England \ 


T--¢ the 


\ 
— oe oe oe oe leieieeieeentetente | 


wv 


Mr. E. M. Peterson, Dept. 7, Design Employment 
Pratt & Whitney Aircraft, East Hartford, Conn 


f 


PRATT & WHITNEY AIRCRAFT [eee 


Total years Mechanical Design experience 


DIVISION OF UNITED AIRCRAFT CORPORATION mies 


EAST HARTFORD 8, CONNECTICUT h 


h 


World's foremost designer and builder of aircraft engines 


4 
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You Specify 
The Special Part... 


PHALO Will Mold It! 


Electrical or Electronic 
Phalo will translate you 


. simple ot 
complicated, 
specs to the minutest detail. 

Take no chances! Follow the leaders 
and put your insulation specs 
in the hands of Phalo engi- 
neers. 

Start by asking for the 


Phalo catalog. '® 
eee 
PHALO 


PLASTICS CORPORATION 
She Custom batle PHouse 


21-25 FOSTER STREET 
WORCESTER, MASSACHUSETTS 


insulated Wires Cables Cord Set Assemblies 





MESS oan. 


Lord 


Scat 
WITH THE 


® 
Uni =/orgue 
LOCK NUT 


Why do designers want 

a lock nut that shows an 

even pattern of torque, nut 

after nut, keg after keg? 
Because it means 

uniform bolt tension, which 

is important in keeping 

the finished product true to 

original design. 


MAC LEAN- 
FOGG 


Lock Nut Company 


5535 N. Wolcott Street 
Chicago 40, Illinois 


Production men, of course 
know that a lock nut with a 
scotter-pattern’” interrupts 
production and increases re 
jects 


and constant-torque M-F 
costs NO MORE! 


Acomplete 
line of lock 
nuts and 
semi-finished 
hexagon 
nuts. Write 
forcatalog 
ond somples. 





BIGGEST 
IMPROVEMENT 
IN NEARLY 
50 YEARS! 


80% rewritten 


Get the 
METALWORKING 
fact you want re 
when you want it! “Se 














AMERICAN MA H 
in HANDBOOK brings y 
practice t say's I 
have a profus 
long pages 
entirely 


THE NEW and drat 


The Tew] American Machinist's ‘Handbook 


This handbook is so concisely written, so 
logically arranged, so packed with facts, 
that you'll find it of almost daily use in your 
work, Look iT } ons arge and 


1AL! 
McGRAW-HILL BOOK COMPANY, Inc. Dept. FPE- | bbe “Tm! 


327 W. 41 St., New York 36, N. Y 


Send n LeGrand's THE new AMERICAN MACHINIST'S 

) days’ examination on appr , is w en 
lays and $2 a4 ntl 

pay delive f 


HANDBOOK 
heck or f s 


Name (print 
Add 


par Posit 
For price and terms outside U.S., write McGraw-Hill Int'l, 





Press Previews continued 
missile research. Current efforts to set 
up laboratory conditions to approxi 
mate outer atmospheric flight were 
described. It was noted that such re 
search tools as the shock tunnel and 
the mass accelerator are being used to 
study effects on such 
factors as metals, radio propagation 


atmospheric 


and missile design. 

According to G.E., this forum is 
the first of a continuing series to be 
the Special 
Projects Department. 


sponsored by Defense 


Combination Noise 
Analyzer Introduced 


A new electronic instrument to aid the 
fight against one of the country’s most 
troublesome safety 
trial noise—has 
Mine Safety 
Pittsburgh. 

The instrument is the first that 
combines in 


problems—indus 
been introduced by 


Appliances 


Company, 


a single, portable unit 
four principal functions necessary to 
measure and analyze noise accurately. 
Acoustical industrial hy 
gienists, safety directors, industrial d« 


engineers, 


signers, audiologists, city planners, 
speech experts and many others con 
cerned with the problem can use the 
instrument to track down and meas 
ure hazardous noises 

Called the “Soundscope,” the in 
strument serves as a sound level meter, 
as an octave band analyzer, and as a 
discrete frequency analyzer. The in 
strument is the first to combine these 
functions in a single package. Elec 
trical and 
built into the unit 


Because the instrument is portable, 


acoustical calibrators aré 


self-contained, simple to operate and 
incorporates necessary analytical fea 
tures, its widest use will be in the field 
of industrial noise prevention to com 
bat occupational loss of hearing. The 
American Standards 
ports that industrial noise has resulted 
in $2 billion worth of claims filed 
against industry. 

Circuits and instrumentation of the 
unit meet pertinent specifications of 
the American Standards Association 


Association re 


for sound level meters and analyzers. 
Each of the 14 tubes is mounted on a 
shock-absorbing pad and the first tube 
in each amplifier unit is encased in a 
metal shield. 
tubes are used, along with printed ci 

(Continued on page 450) 
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Step up performance of your 


power equipment...with one of these 





Overall dimensions: Lenyth (incl. shoft) 154", 
feight (with tonk) 20", Width 2044"'. Weight 
(Ory with accessories) 86 pounds. Power take-off: 
Cronkshoft extension 3%" long, 1” diameter 


3 - 
a 


MODEL CCK 


Two-cylinder, gasoline-powered 


12.9 H.P. 


MODEL AJ 
Single-cylinder, gasoline-powered 


5.5 H.P. 


A compact, rugged, high-performance e 
gine developing $.5 H.P. at 3600 R.P.M 
For heavier-duty applications on construc- 
tion machinery, farm and garden equipment 
and similar products. Four-cycle ; air-cooled ; 
L-head; vertical cylinder; 254” bore 
stroke; 14.9 cubic inch piston displacement 
6.25:1 compression ratio. Removable alu 
minum alloy cylinder head; fully counter 
weighted and balanced crankshaft for 
smooth operation. High tension magneto 
ignition. Mounted fuel tank and muffler 
Manual pull-rope starting (recoil startet 


or electric starting optional ) 


i elas 


Horizontal, two-cylinder opposed design gives 
this engine exceptionally smooth, quiet op- 
eration. Develops 12.9 H.P. with accessories 
at 2700 R.P.M. Pressure air-cooled ; 4-cycle; 
314” bore; 3” stroke; 50 cubic-inch piston 
displacement; 5.5:1 compression ratio. Ex- 
tra-large bearing surfaces; high tension mag- 
neto ignition; governor regulation within 
5°. Short, extra heavy crankshaft. Remov- 
able aluminum cylinder heads. Full pressure 


coil starter optional) std 


Overall dimensions: Length 
lubrication. Manual pull-rope starting. (Re- Width 19% 


Height 17%" 


occessories 


Crankshaft extension, 21' 4 


148 pounds. Power take-off 


incl. shaft) 14%" 


Weight: (Dry, with 


ong, | 4" diameter 





MODEL DRP 


Two-cylinder, air-cooled Diesel 


15 H.P. 


Overall dimensions: Length (incl. shaft) 26'A,", 
Height 28”, Width 30%". Weight: (Dry, with ac 

cessories) 516 pounds. Power take-off: Fiywhee! 
for disc drive; accessory cronkshoft extension 4” 
long by 12" diameter 





Where heavy duty performance, economy 
and safety are important factors, this air 
cooled full Diesel engine has outstanding ad- 
vantages. Electric starting; horizontal, 2 
cylinder opposed design; develops 15 H.P 
with accessories at 2300 R.P.M.; 4-cycle 
314" bore; 3 stroke; 67.3 cubic inch 
piston displacement; 17.3:1 compression 
ratio; forged steel crankshaft and connect 
ing rods; extra-large bearing surfaces; full 
pressure lubrication; 12-volt generator 


ae 


Write for complete specifications 


D. W. ONAN & SONS 


4036 University Ave. S.E., Minneapolis 14, 


INC. 
— | 


Minnesota 





cent i ath 




















You hold a pay-off ticket 
when you specify Speer ap- 
plication-tested brushes for 
any fractional horsepower 
installation. Every Speer 
brush is a performance- 
proved winner, tested in the 
laboratory and on the job to 
give you... 


EVEN WEAR 

IMPROVED COMMUTATION 
REDUCED VIBRATION 
LONGER BRUSH LIFE 


Through 50 years of carbon 
and brush specialization, 
Speer has developed a broad 
variety of carbon and graphite 
brushes to meet the require- 
ments of every type installa- 
tion. Write today for “Brushes 
by Speer” containing valuable 
data on the characteristics 
and applications of Speer’s 
complete line of brushes. 


Send 
SR 


Title 


catalog: “Brushes By Speer” 


Address 


—————————— loa 
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cuits, to reduce the size of the instru 
ment as well as to prolong the service 
life of the seven drv-cell batteries that 
supply power. The entire instrument 
measures 16 in. long, 73? in. wide and 

in. deep. It is enclosed in a wood 
ind aluminum case that serves as a 
mechanical and electrical shield. All 
control dials are located on one panel 
ind readings are indicated by a single 
meter 

When used as a sound level meter, 
the Soundscope picks up noise through 


its microphone which _ transform 


sound into electrical energ\ Che 
pressure level is measured | 


‘ und 
passing the electrical signal through 
ttenuators and amplifiers t the 


ter Ihe 


calibrated in decibe 


reading ippears 

] 

is from 24+ a ib 
quiet home, 


msiderabh 


mca ured 
bor nnel inalysi I trequ 
within the octave bands, continuou 
variable filters are used. Importan 
of breaking sounds into frequen 
to measure intensity levels is base¢ 
tions which show 
re susceptible to 
quencies than others Chu 
offending frequencies can | 
tel, | t¢ 


determined 


Railroad Research 

Facilities to be 

Expanded 

Ground has been broken for the third 
building at the Association of Ameri 
can Railroads’ research center on the 


Institute of Technolog. 
impus in Chicago. The $500,00 


Illinois 


building—latest step in a long-rang 
program to provide complete reseat 
tacilities for the 

will be used primarily for rail, track, 


ballast, detector car, and _ str 


railroad indust1 


Che structure, desig 
Ludwig Mies van der Rohe 

the 22nd new building to b 
it Technology Cent 


(Continued on page 452) 
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NEW METER-RELAYS 


FROM 0-5 MICROAMPERES-UP 
Ruggedized - Sealed, Black Bakelite or 
Clear Plastic Cases 

D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 

JUSTABLE to any 

point of scale arc. 

Sensitive to changes 

os little as 1%. One 

contact on moving Model 461-C, 10-0-10 

pointer. The other on Ue DC $83.25 

odjustable pointer. When pointers meet, contacts 

close and lock. Holding coil wound on moving coil, 

Locking is electro-magnetic. Manual or automatic 

reset. Spring action kicks contacts apart. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300°F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC 

Ruggedized-Sealed metal cases, 22", 32" or 

42" round, shock-mounted movement, gasket- 

sealed. 

Black Bakelite case, 412” rectangular 

Clear Plastic coses, 22", 3%" or 42” rece 
tangular. 
Panel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or cleor plastic cases. Write 
for new 40 page Catalog 
4A on meter-relays, meters, 

Model 255-C,0-10 Pyrometers and automatic 
Vv OC $42.50 controls. 
Assembly Products, Inc., Chesterland 55, 
Ohio. HAmilton 3-4436 (West Coast: Desert Hot 


Springs 55, Calif. Phone: 4-3133 & 4-2453). 


olAMOND 


PERFORATED 


Need Holes in 
Metal Sheets 


Several considerations must us 
vally be observed. The design 
should be attractive in appear 
ance and the percentage of 
open area should be adequate 
while, at the same time, af 
fording suitable concealment 
of what lies behind or under 
neath. Naturally, also, the 
right metal should be used in 
the right thickness 


Whenever Perforated Metal is 
required, and it has thousands 
of applications today, you'll 
do well to contact Diamond 
Forty years of widely diversi- 
fied experience and hundreds 
of modern tool arrangements 
enable us to give unsurpassed 
service and delivery. Catalog 
39 (32 large pages) gives com- 
plete illustrated information 
No charge or obligation 


DIAMOND MANUFACTURING CO. 
Box 40 WnSm INS PENNA. 





Indiana Permanent Magnets 
undergo 13 quality and uniformity tests! 


. . to help maintain a steady flow on YOUR production line 


. - to help reduce rejects on YOUR final product assemblies 


World’s Most Complete Line 
of Permanent Magnets! 


all shapes. . all sizes. . all grades . . cast Alnico 
sintered Alnico. . Hyflux Alnico V .. ceramic Indox 
. . Cunife .. and other special magnet materials 


Yes, Indiana Permanent Magnets undergo a wide range Indiana engineers, with almost a half century of experi- 
of tests . . Spectograph tests . . chemical analyses... Zyglo ence in “tailoring” permanent magnets for more than 
tests . . 13 tests in all to assure precise magnetic charac- 35,000 designs, will welcome the opportunity to work 
teristics, sound structure, exact physical dimensions ..in with your technical men in the development of your per- 
short, to assure uniformity and high quality. manent magnet designs 


Maintaining the high quality of Indiana Permanent We invite you to contact your nearest Indiana sales 
Magnets is not just a one-man or one-department respon- engineer . . in Boston, HAncock 6-2323 . . in Chicago 
sibility. Teams of physicists, engineers, technicians and FRanklin 2-1114 . . in Cleveland, CHerry 1-4163 . . in 
experienced craftsmen supervise and keep a constantly New York, VAnderbilt 6-1898 . . in Los Angeles, DUn- 
critical eye on all stages of production. Quality control is kirk 4-0465 . . in Philadephia, KIngsley 5-2036 . . in 
this group’s most important single job . . by far! Rochester, HAmilton 8990. 


To be sure of better permanent magnets, take advan- 
tage of the experience of permanent magnet specialists. Write, today, for your copy of magnet 
Indiana maintains the World’s largest staff of engineers catalog #11-C-6. This 8-page booklet 
devoted solely to the design and application of permanent details the wide range of Indiana cast 
magnets . . the World's largest and most complete research Permanent magnets available for imme- 
and production facilities. diate delivery in sample quantities. 


. . Manufacturers of permanent magnets for the electronics, 
electrical, instrument and communications industries 


INDIANA 


THE INDIANA STEEL PRODUCTS COMPANY PERMANENT 
VALPARAISO, INDIANA MAGNETS 


World’s Largest Manufacturer of Permanent Magnets 
& f 


Product Engineering Jun 





Complete photo of Z 
this fighter pilot ~s 
appears on the front j ; ef ; 
cover of the June : +S. AIR 
NELWELDER, indus- 

try’s magazine of 

stud welding. 


Pt te 


JET-SPEED STUD WELDING 
DOWNS COSTLY FASTENING 


A nationwide fighter group of Nelson field engineers stands alerted 
to help you attack soaring costs in your plant or on your building 
te. This jet-action NELSON" stud gun end-welds studs to steel » 
brings fastening costs down to earth oA liieliiare Melaiiliare Me lile Mie] 

ale Mima -rol'ldllale Malolaleliiale Melle Ma hills Matar e 


Let a field engineer conduct a reconnaissance mission; then pinpoint 
trategic locations for stud welding on your product. In the meantime 
t your name above:and you will receive monthly issues of the NEL 

e418?) 3: Seo Miilole lor 4lil-Mellil-teMelMal-ilellile Mm Zoli t ole) Meldele|allelaMialela math, 


NELSON STUD WELDING 


Division of Gregory Industries, Inc 
LORAIN, OHIO 


Press Previews continued 


name given to Illin 
since 1943 

One hundred and tl 
roads in the United Stat 
ire members of the 
American Railroad 
the research center 


promote safety 


lence of rail service 
AAR research center 
on the Illinois Tech « 


Since then two building 


tration building and a 
gineering laborat 
onstructed The 

be ot welded 

vith areas 

gla S| inels 

designed 


Center 


New Atomic Physics Chief 
At Bureau of Standards 


Dr. Lewis M. Branscomb, a specialist 
in atomic physics research, 
ppointed Chief of the At 
Section at the National ureau of 
Standards. He had been Acting Chief 
of this section of the Atomic and 
Radiation Physics Division since 1954 

Dr. Branscomb will ntinue his 
direction of an expe 
gation of the properties of free nega 
tive ions and their interaction with 
photons, electrons, and other ions or 
itoms. A recent contribution in this 
work was the direct measurement of 
the binding energy and light absorp 
tion cross section of the negative ions 
of oxygen and hydrogen. In addition 
to this project, the Atomic Physics 
Section is also working on the precise 
determination of atom onstants, 
such as the gyromagnetic ration of the 
proton, and on the absorption of 
microwaves in gases 

Dr. Branscomb, who was 
Asheville, North Carolina, in 1926, was 
graduated from Duke University in 
1945. He took graduate work at Har 
vard University, receiving his M.A. in 
physics in 1947 and his Ph.D in 1949. 

When Dr. Branscomb came to the 
Bureau in 1951, he joined the Physical 
Electronics Section. This section was 
later renamed Solid State Physics and 
Dr. Branscomb was made Acting 
Chief. In 1953 he was appointed As 
sistant Chief of his present section 
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The Advertisements in this seetion include all 


Positions Vacant 


EMPLOYMENT OPPORTUNITIES 





t opportunities technical, selling, eMoce, skilled, manual, 


Civil Service Opportunities Employment Agencies 
Selling Opportunities Wanted Employment Services 
Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES —-— UNDISPLAYED 


The advertising rate is $23.20 per inct all adve ing ap $1.80 per line, minimum 3 lines. To figure advance payment 


Jy Positions Wanted 
COVERAGE pearing on other than s contract basis. Contract rates quoted count 5 average words as a line. 
on request Box Numbers—counts as | line 
An advertising inch is measured %” vertically on s column—8 Position Wanted ads are ', of above rate ’ 
smns—30 inches to @ page Discount of 10% f full payment ie made in advance ré4 ooo 


secutive in Jons. 


Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified porn erens Div. of PRODUCT ENGINEERING, P. O. Box 12, N. Y. 36, N. Y., for July issue closing June 20tt 








Mechanical Engineer 


Mechanical Designer 


Position open for Mechanical 
Engineer with 3 years minimum 
experience or for Mechanical 
Designer with 7 years minimum 
experience. Opportunities in 
layout and detail design for ap- 
plied research and instrumenta- 
tion. 


Salary commensurate’ with 
training and experience. Excel- 
lent working conditions. Lib- 
eral vacation policy along with 
other fringe benefits. Unusual 
opportunity to carry on Univer- 
sity graduate studies while 
working full time. 


U. S. Citizenship required 


Write, giving details of educa- 
tion and experience to: 


Technical Personnel Representative 


University of Michigan 


Willow Run Laboratories 
YPSILANTI, MICHIGAN 








MECHANICAL ENGINEER 


Position open for an engineer in the Re- 
actor Development program of a large 
midwest research and development lab- 
oratory. This position is with a small 
group of engineers and physicists who 
to date have been responsible for some of 
the most outstanding and significant ex- 
periments in the field of nuclear power re- 
actors. The opportunity to become a mem- 
ber of this team presents a real challenge 
to the young engineer with a strong 
academic background and preferably 
some general engineering experience. 

ary is commensurate with training and 
experience. 


P-1806, Product Eng 
20 N. Michigan Ave., Ct 
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engineers 


physicists 


Leeds and Northrup Company 
wants to talk with you about 
Engineering openings in: 
Application 
Sales Marketing 
Production 
Research & Development 


For over 50 years Leeds & Northrup has 
been the world’s foremost manufacturer of 
Automatic Process Control and Scientific 
Electrical Measuring Instrumentation. 


If you are seeking stability of employment, 
favorable salary schedules, unusual 
advancement opportunities plus other 
employee benefits commensurate with 
these high standards, write us today. 


Build on your past experience in any of 
these fields: 


¥% Electrical Measurement & Control of In- 
dustrial Processing. 
Power Generation & Transmission. 
Servo Mechanism. 
Digital & Analog Computers. 
Combustion Control. 
Nuclear Reactors. 


Write for Details to- 


Technical Employment Division 


LEEDS & NORTHRUP COMPANY 


4901 Stenton Avenue 
Philadelphia 44, Pa. 








EMPLOYMENT OPPORTUNITIES 


ENGINEERS, DESIGN ENGINEER 


: . Position open for mechanical 
Electronic & Mechanical engineer with B.S. Degree and 
minimum of five years’ expe- 
PHYSICISTS: ” rience in design of engine test 
equipment. Position involves 
design of engine test apparatus. 
Must be thoroughly familiar 
with machine shop practice and 
methods and have ability to fol- 
low construction of design proj- 
ects through to completion. 
Send resume of qualifications 
e to: Ethyl Corporation Research 
Top Grade Openings Laboratories, 1600 West Eight 

Mile Road, Ferndale 20, Michi- 
gan, attention: Personnel Man- 


At Mielpar Leader in ager. 


Electronic Research & Development 





4 








D i sa PRODUCT STYLING 
ue to our continuing expansion program, a number of top grade 
openings exist in our new laboratories suburban to Washington, SALES EXECUTIVE 


D. C. We urge you to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of 
advancement. Instead, msg" and advancement are based on 
individuai recognition, where skill and ability are the paramount 
factors of rene taste 


2. Melpar has doubled in size every 18 months for the past 10 years. 


New openings occur constantly. This enables the engineer to ad- 
vance to positions of increased responsibility as soon as he is ready. 
3. Our unique “project team” basis of organization gives the en- Ab 


gineer an opportunity to participate in entire problems from all _Browe 
conception to completion of prototype, and thus experience the 
“overall” approach to engineering problems necessary to eventual 
directorship responsibility. 

4. Our new air-conditioned laboratories encompass over 285,000 aaa a = 
square feet and offer complete facilities for creative research and ; 
design. In addition to our central Model Shop, supplementary 
facilities, personnel and test equipment are available for imme- 


diate use within each project group. MECHANICAL ENGINEER 
5. The Northern Virginia Area, suburban to Washington, D. C., in 


which Melpar is located, offers excellent living conditions, enjoys Position open in Operations Division of 








the Nation’s highest per capita income, fine homes and schools. midwest research and development labora 
Recreational, cultural and educational facilities abound. Fully- tory for a graduate = a a . — 

. yeors experience in the esign an on 
accredited graduate courses are offered at the Melpar laboratories 


struction of mechanical facilities, including 
and at 5 universities in the Area industrial type air conditioning, ventilating 
and heating systems; process piping, and 
, : neumatic control systems for a wide vo 
Top Grade Openings Exist in These Fields: P y ‘ 
riety of equipment installations; and wate: 
Network Theory * Systems Evaluation * Microwave Technique * UHF, VHF, or SHF 
Receivers * Analog Computers * Magnetic Tape Handling * Digital Computers * Radar lud F 
and Countermeasures * Packaging Electronic Equipment * Pulse Circuitry * Microwave clude the obtaining of operationa n 
Filters * Flight Simulators * Servomechanisms * Subminiaturization * Electro-Mechanical other design requirements for the const 
Design * Small Mechanisms * Quality Control and Test Engineering 


and steam distribution systems. Duties in 


tion of new facilities and the rearrangement 
Write for complete information. Qualified engineers and physicists of existing facilities; preparation of designs 

will be invited to visit Melpar at Company expense. specifications, and cost estimates; and per 
forming field inspection of construction con 
tracts. Salary commensurate with training 
and experience 


P-1810 
MI 











Write: Technical Per 
DESIGN ENGINEERS 
. A well established, progressive manufacts 
A Subsidiary of Westinghouse Air Brake Company business forms, mechanical and electronic auxit 
. i aries to business machines, and a leader in Office 
. . a, Automation has permanent positions available 
3095 Arlington Boulevard, Falls Church, Virginia these areas: elestromechanical, tesl. machine & 
mechanical product design Excellent employee 
benefits and advancement oppotunities. All replies 
Positions also available at our laboratories in: Cambridge, Mass., 99 First St.. Watertown, Mass., 11 Galen St kept in strict confidence. Send resumes to: Protes 
sional Employment, The Standard Register 
Dayton |. Ohio 








Product Engineeri 








PRODUCTION ENGINEER 
MECHANICAL ENGINEER 
TOOL DESIGN ENGINEER 
ELECTRICAL ENGINEER 


(ENVIRONMENTAL TESTING) 
DEPRESSION PROOF INDUSTRY 


Expanding medium ssized_ electrical 
component manufacturer in the Chicago 

ea offers excellent potential for per- 
sonal growth and recognition for com- 
petent and experienced engineers under 
40. Degrees in M.E. or E.E. necessary 


Direct all replies and personal resumes 


John M. Mendheim ind. Rel. Mgr 


OHMITE MFG. CO. 


3601 W. HOWARD STREET 
SKOKIE, ILLINOIS 








ADVERTISING MAN 
WANTED FOR 
TECHNICAL PRODUCTS 


Previous advertising experience not 
necessary but helpful. Must have at 
least two or three years of college 
with courses in engineering and tech- 
nical subjects and like to write. If you 
have the qualifications we have an op- 
portunity open for you. Man selected 
will be trained in all phases of indus- 
trial advertising. In your letter of ap- 
plication state age, education, positions 
held, and give 


want a career in advertising. Location: 


statement of why you 


well-known Connecticut company. 


P-1211, Produc ing 
0 ' 6,N. ¥ 











MECHANICAL ENGINEER 


Position open for a design engineer in 
the Central Shops facility of a midwest 
research and development laboratory. 
Ability to design and follow through 
fabrication on a wide range of scien- 
tific equipment for use in research in 

Chemistry, Biology, Chemical 
Engineering and Metallurgy. Salary 
commensurate with training and experi- 








EMPLOYMENT OPPORTUNITIES 
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EXPERIENCED Cen 
DESIGNERS-LAYOUT MEN 


TO WORK AT DISPLAYED RATE 
GENERAL MOTORS NEW TECHNICAL CENTER Individual Speces with border rules for promi 


: : : 2.8 . . t display of advertisements 
For Experimental Automotive Work in Transmissions, Engines & Chassis. —_ oy : 
The advertising rate is $16.85 per inch for all 


The Engineering Staff is located in the suburbs of Detroit on an 912 acre site de yt spnees a other men 4 oon 
M e rac es quoted on request 
voted to research and development work. Splendid opportunity for men looking — +h 
: : . . , —_ “ An advertising inch is measured %” vertically 
toward the future. Ideal working conditions in well lighted. air conditioned office on one column, 3 columns—-30 inches—to a 
building. Fine recreational program with golf course adjacent to site. Opportunity page 
to become a share holder in GM through a generous Stock Purchase Program. UNDISPLAYED RATE 
Also excellent health insurance, life insurance, and retirement plans. 





$1.80 a iine, minimum 3 lines 
State full particulars: Age, Experience, Salary Expected, Etc. Send resume to: To figure advance payment count 5 average 
words as a line. 
PERSONNEL DEPT. Bow Numbers—Care of publication count as one 
ENGINEERING STAFF —_ 


Discount of 10% if full payment is made in ad 


GENERAL MOTORS CORPORATION vance for 4 consecutive insertions. 


. ° ° Bquipment Wented or For Sale Advertisements 
G. M. Technical Center Detroit 2, Mich. acceptable only in Displayed Style 


APPLICATION ENGINEER | | MECHANICAL ENGINEER ||| ALUMILITED ALUMINUM 


Prominent fact I ted Mid h Die formed panels used for store fronts 
° ent manufacturer locate idwest has Position open for a design engineer in the signs, trailers, disploys, dryers, etc 
excellent opportunity for man with at least . Anodized sheet supplied for all purposes 
3 years experience in internal combuetion Remote Control Engineering Division of a odize PP - 
—, application engineering as related to midwest research and development laboro- L U S TRI K, Inc. Res. Tt. 
vid flow design of cooling water, lubricat ' hall j i 

ngin tunit rin n ° 
ing and fuel oil, and air piping in power ory. Challenging opportunity requiring i 3235 Frankford Ave. Philadelphia 34, Pa 

















plants. Must have ability to calculate size genuity and imagination in the design of 


of auxiliary pumps, coolers and so forth intricate mechanisms for remote controlled 
Some knowledge of machine design and en- metal cutting machines, test apparatus, CATALOG PREPARATION SERVICE 
gineering mathematics essential. Must be Ww nize according 
able to handle all application engineering re € — ne f i 
quired by engine contracts. Write stating age, lications encouraged. Salary commensurate t and su on Bp hprny Be part of the 
experience, and salory expected. Replies with training and experience ». Our e among the t ng . 
strictly confidential 





shielded facilities and manipulators. Pub- ; us the raw data 


P-1804. Prod ¢ Wy — New England. N. ¥ J "enn Delaware 
P-1357, I luct Engineering sat Sina - MILTON HERDER, Industrial Advertising 


20N.M 7 -_ “ é 55 W 42nd St., New York 19 BRyant 9-1963 











WANTED MECHANICAL 
SECTION ENGINEER ENGINEER PROFESSIONAL 


For design and development work on Rotary SERVICES 


Positive Displacement Pumps. One of our 


smé na i lectric motor clients, a prominent, progressive Chicago 
and motor parts to: manufacturers of portable hand 
tools, for us table h and | tools and/or aircraft 


products t have a mir f 5 years experi qualified candidates for a position which has ARNOLD E. RUDAHL 


ence in ical motors. A permanent position, it 
co a ’ xceptional otential for advancement In : 
an lead to at t ering manager, with a excep Pp . . Electro-mechanical Pr duct Engineering 


Send two (2) copies terviews can be arranged in your vicinity © Magr etic devic t se ntr 


n resume form. State salary Reply by lett ! t ft 
Sonbteatio’. Ne obligation. In reply, refer — a a abe a -_ , 
tion number J-9161. Write to: C. R. Logsdon _——— ee eee eee 
A 
mpany + W. Jackson Bivd., Chicago 4, Dlinois FRED H. EBERSOLD, INC. (o-or ctnated development of component, system end 
TAKE—KEEP—TELL—A—FRIEND 20. N. Wacker Drive, Chicago 6, Illinois yo gee Prototype and engineering quantity pro 


27 East Putnam Ave. Greenw 





manufacturer has requested us to locate 





h, Conn. Te 8-799 




















MACHINE DESIGNER SALARIED POSITIONS WILLARD F. MASON 


Excellent opportunity for creative thinking. Scope $6,000 to $30,000 Consulting Electrical Engineers 


carry thru to cumehenes equipment on automatic 
mechanical and hydraulic plant machines. Located Hi-grade Engineers and Executives in all Precision Electromechantcal Designs 
in the % million population Denver region, yet fields of industry. Specialist Slip Ring Assemblies—All Applications 
—_ 1 hour to Colorado rockies’ hunting, fishing Engineering Administration, Cost Systems 
and skiing areas " > 
P MEN Vi Product Development Programs 
COORS PORCELAIN CO. ate ot eh es a yg nae 


Golden, Colorado 180 Post Read, Darien, Conn Oliver 5-9039 























SENIOR MATHEMATI REPLIBS (Bo 
MATICIAN VEW YORK: 330 W 
Masters or P.H.D. Approximately four years expe- CHICAGO ro N. iga é ’ . . 
rience in an electronics industry, a good knowledge SAN FRA ve Isco ine , y reason of spec ial training, 
of differential equation and methods of teplace, > _ - wide experience and tested 
who will work undor the direction of the director ; nae & Ee 7 
of engineering. The salary is in the $8,000-$11,000 POSITION WANTED ability, coupled with professional in 
peor year bracket. Company pays agency fee and re- tegrity, the consulting engineer brings 
ocation expense = - ‘ 
Monarch Personnel 28 E. Jackson Blvd ee ae Seine em Gate ant to his client detached engineering ont 
Chicago 4, It experience as a practicing patent attorney economic advice that rises above loca 
wishes to obtain lucrative employment adja limitations and encompasses the avail 
cent to or around New York City. Write ability of all modern developments in 
PW-9504 rod 7 4 -ering 
CHIEF propucr. ENGINEERS 1, I uct Engineering the fields where he practices as an ex 
2) } pert. His services, which do not re- 
(i H pend sonstrection equloment place but supplement and broaden 
Send complete resume t ANYTHING wit eason th wanted those of regularly employed personnel, 
J. J. COOPER the Held served roduct Engineering car are justified on the ground that he 
64 E. Jackson Bivd Suite 940 be quickly igh bringing it to the : : , 
Chicago, 11! Wabash 2-1918 attention of t sand men whose intere saves his client more than he costs 
PROMPT AND CONFIDENTIAL SERVICE. s assured becs > this th isine pe him.” 


they read 








Turbine compressor or gas engine experience. WANTED 
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In This Issue 


Accumulators 61 
Actuators 
Electrical 406 
Hydraulic 416 
Mechanical 47, 393 
Adhesives 74, 114 
Air Motors (see Motors, Air) 


Aluminum Alloys 79, 127, 247-250, 
343-345, 435 


Aluminum Coated Sheet and Strip 
(see Steel, Coated 


Assemblies 
Electrical a § 
Hydraulic 2 
Pneumati 263, 290- 


Bars 
Metal 28-29, 79, 112, 128, 


Bearing Materials coovelas 





Bearings 
Ball 15, 72, 105, 134, 225, 237, 
322, 355-356, 358, 379, 
Miniature 
Needle ‘ ~~ * 
Oil-less 71, 218, 
Roller 15, 69, 72, 124, 
237, 322, 
Self-Lubricating 4 
Sleeve 71, 218, 273, 279, 423, 


Beilows 
Belt Lacers 


Belts . . . 66, one. ms 
Belts, V 66, 98-99, 278, 308- dimensional CA 


Bi-Metal ° seece 

Blowers 364, 374, 420, 

Bolts 60, 288, 324, 352, 

Seattere ' =, ae In Automation . . . Instrumentation . . . ain 


Mot , ..--3rd Cover . . : 
ae Te alec Supersonic Aircraft—wherever true automatic 
Brakes ° ° ° > 

Electric : 420, 436 control is needed, 3 dimensional cams by Parker can literally 

Hydraulic : . 2000 : Ne a % . : 

Mechanical me .. 294 make machinery “think”. By controlling relative motions through 
Brass ; oe es 90, 127 
Bronze 12+ +265, 406, 435 
Brush Holders ‘ escccoeseoese Som 
Brushes, Electrical o* cocccce SOR a ti A 
Bushings i 273, 406, 423 into thousands of specified cam stations and to all intermediate 


geometric and non-geometric curves, these mechanical “brains” 
take virtually any two variables and extract the correct functional 
resultant in a split second. Parker machines ultra precision 


Bushings, Strain Relief... .. 408 oints between stations! For prototype, master or production runs 
g ] 
of 3 dimensional cams—you devise the problem, Parker will 


engineer and :nachine the answer! 


Cable ’ 
Cams : aden seer . Send today for “3 Dimensional Cams” — 
Carbon : eeeeeeee 48-49, 314, . 4 

Carbon Parts 279, 314, 440, : ee superhuman functions automatic 


technical data on Parker's ability to make 


Carburetors 
Casters <a scene we 
Castings ° ee 16, 20-21, CHI 


Castings, Precision Investment... .. 
Ceramics ae L \ / L L 
Chains ] t l 


Bead t 


— 3 | STAMP WORK 


Silent . - , CALM DIVISION ’ 
Continued on p. 458 FRANKLIN AVENUE @e HARTFORD, CONNECTICI 
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Paragon’ gives you speed 
. Without fatigue! 


—_ 
= 
ZS 


K 


wiw TORK 


Check the response-to-the-touch. 
You can actually feel the difference! 


That’s why the Paragon Drafting Machine notice- 
ably cuts end-of-the-day fatigue Saves costly 
man hours helps raise working standards 


See how easily protractor control ring can be 


reached—no matter what position you! hand is in 
Another time saver louch that ring with youl! tt 

finger and scales rotate freely. Releas« pressure and 
lock to nearest 15 


scales automatically position. 


And intermediate angles are just as easily set! 


Top day-to-day performance is guar- 
anteed by unique “open center" de- 
sign of arms which protects smooth- 
working factory-set band tension. 


\ good look ata Paragon and a touch on that con- 
it be fore 
differ- 


trol ring 1s worth 1.000 words! Try 


you 


buy any drafting machine—vyou can / the 
ence 

89 YEARS OF LEADERSHIP 
In equipment and materials for drafting, survey- 
ing, reproduction and optical tooling in slide 


rules and measuring tapes. 


EUFFEL & ESSER Co. 


* HOBOKEN, NW 2 - Det 


* St Lowls + Oatias + San Francisco + Los Angeles «+ Seattis « Montresi 
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Chemical Treatm:« 
Circuit Breakers 
Clad Metals 

Clamps 
Clamps, Hose 


Clutches 
Electrical 
Hydraulic 
Mechanical 


Coatings 


Cold Headed Parts 


Collector Rings 


Compressors 
Connectors 
Electrical 
Hose 
Tube 
Contactors 
Contacts & Contact Mater 


Controllers 


Control Motors 


Control Panels & Switcht 


Controls 
Electrical 
Hydraulic 
Mechanical 
Pneumatic 

Conveyor Belts 

Copper & Copper 

Cords 

Cork Compositions 

Counters 

see Conne 


Couplings 


Couplings 
Hose 
Hydraulic 
Mechanical 
Tube 


ylinders 


Hydrauli 
Pneumat 


De a 

Diaphragms 

Die Castings 

Dies 

Drafting 
Machines 
Supplies 

Drives 
Adjustable Speed 
Hydraulic 
Right-Anglie 
Timing 
Variable Speed 


Product Engn 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Ele 


ments 


En: e 


En 


gineering Serv es see 
juction Services 50, 87 


ngine 


Fi 


vers 
ded Metals 
ons 


tallic 


Meta 


ated Plastics see Plastics 
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Fit 
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290-291 
Hydraulic 327 
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Materials 


ges, Pressure 


askets > > 5 


Gear Motors 4 also Motor Re 


j ers) ird Cover 59. 83. 91 323 


Gears 1, 229, 251, 267, 281, 312 


Generators 


3 Surfacing 


Exchangers 


Continued on p. 460 


June, 1956 





F-8480 weighs only 1.75 Ibs. . . . operates 
1.05” to 4.90” range .. . from —65 to 160 
deg. F. Includes two hermetically sealed re- 
lays, SPDT, 3 amp motor load at 28 volts 
DC, 100,000 cycles minimum. Conforms to 
MIL Specifications. Heater unit (extra) for 
extreme temperature-humidity conditions 


F-70140 weighs 1.50 Ibs. . . . for —65 to 
160 deg. F. use. Contains one DPDT her- 
metically sealed relay. Rating—2'2 amp at 
28 volts DC, 100,000 cycles minimum. Pre- 
check coils permit testing of switch when 
tank is dry. Conforms to MIL Specifications 





REVERE 


DUAL 
FLOAT 
SWITCHES 











Revere dual float switches 
have multiple applications. 
Used for automatic cut-off 
control in refueling opera- 
tions, remote indication of 
fuel or fluid level in tanks, 
automatic C.G. control to 
actuate pumps or valves. 


Revere Dual Float Switches 
allow use of two separate 
systems either as emergency 
or two-level control. Floats 
are only moving parts .. . 
non-absorbent for long-time 
accuracy. Permanent mag- 
nets in float actuate hermeti- 
cally sealed Glaswitch* at 
precise levels. Vibration- 
proof, slosh-proof. Many 
types available. 


* Trademark 


Ask for Engineering 
Bulletins 1050 and T 
1051 describing 


Revere Float Switches. 





Vere CORPORATION OF AMERICA ” 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 





Machine Design 


ENGINEERS: 


Tie in with the fast-growing 


electronic computer field! 


APPLY your engineering ability to 
a stimulating position at IBM, 
where your growth is virtually un- 
limited 


IBM OFFERS YOU MORE: 


First, a career in what is perhaps the 


one “unlimited” field in electronics 


IBM is builder of the world’s largest 


computer! 


Second, the vantage ground of IBM 
leadership 


IBM leadership is based on a record 
of solid achievement and growth 
During 1955, IBM announced a 
major data processing improvement 
on the average of every two weeks 
IBM Engineering Laboratory per- 
sonnel increased five-fold in the 


past five years! 

Third, excellent salaries and bene- 
fits 

Personnel turnover is less than one- 


fifth of the national average! 


Fourth, advancement based solely 
on merit 


IBM engineers work in small teams, 
where individual contributions are 


quickly recognized and rewarded! 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
TIME EQUIPMENT 





e 


o™ 


PRODUCT DESIGN 


Develop C omplex high-spe ed mech- 
anisms, gear trains, cams, linkage 
systems 

Design packaging for unitized and 
miniaturized assemblies and printed 
wiring 

Evaluate functional performance of 
mechanical units by measuring mo- 
tion, stress, strain, shock, etc., with 
oscilloscope, stroboscope, strain 
gauge, high-speed photography and 


other precision techniques 


TOOL DESIGN 
Analyze tooling requirements and 
design new tools for production and 


issembly of precision parts 


MANUFACTURING 
RESEARCH 

Develop new methods for produc- 
tion of complex precision parts 
Develop automated production as- 
sembling and testing machinery, 


oe ee ee ee ee ee es ee ee es 


4 
' 


If you are interested in consider- 
ing these opportunities, write, de- 
scribing your background, to W. M 
Hoyt, IBM, Room 706, 590 Mad- 
ison Avenue, New York 22, N. Y 

IBM Laboratories and Manufactur- 
ing Plants are located in Pough- 
keepsie, Endicott and Kingston, 
N. Y., and San Jose, California. 





INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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Heating Units 

High Temperature Alloys 
Honing Machines 

Hose & Tubing 

Hydraulic Fluids 


Inspection Equipment 


Insulation 


Lacquer 


Laminated Plastics see Plastics 
Laminated 


Low Temperature Meiting Alloys 
Lubricants 


Lubricating Equipment 


Magnesium Alloys 
Magnetic Materials 
Magnetos 

Magnets 

Metal Bonded to Plasti 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts) 
Powdered Meta! (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Molybdenum Alloys 397 
Motor Starters 40, 370 


Motors, A-C 
Fractional 3rd Cover, 11, 22-23 38 
42-43, 70, 103, 122-123, 253, 266 
354, 359, 374, 382, 396, 398, 403 
427, 444, 464 
3rd Cover, 11, 22-23, 42-43 
52-53, 70, 122-123, 253, 266, 323 
359, 382, 396, 398, 403, 444 
Sub-Fractional...22-23, 292, 354, 374, 382 


Motors, Air 330 


Motors, D-C 
Fractional... .22-23, 38, 42-43,67 A & B 
70, 103, 122-123, 253, 266, 354 
359, 374, 382, 396, 403 
22-23, 42-43, 52-53,67 A& B 
70, 122-123, 253, 266, 323, 359 
382, 396, 403 
22-23, 354, 374, 382 


Motors, High Frequency 
Fractional 374 
Sub-Fractional 374 


Motors, Hydraulic 117, 310-311 


Integral 


Integral 


Sub-Fractional 


Product Engineering — June, 1956 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Name Plates 416 
Nickel Alloys 14 


Nuts 12, 51, 55, 60, 81, 97, 108, 132 
288, 324, 352, 404, 428, 448 


Optical Parts 


Packings 94, 384, 386, 409, 424 
Paper 365 
Perforated Metals 450 
Phospher Bronze 410 
Pillow Blocks 3 356 
Pilot Lights 40 
Pins 108, 410 
Pipe 112 
Plastic Film 67 


24-25, 130, 299, 318, 346 
428, 470 


18-19, 24-25, 33-34, 82, 87 
319-321, 346, 349, 412, 470 


Plastics Fabricated 369, 428 
Plastics Laminated 84, 252, 369, 470 

28-29 
Clutch 412 
Porcelain 125 


4th Cover, 48-49 
71, 218, 262, 423 


Plastic Parts 


Plastics 


Plates 
Pilates, 


Powdered Metal Parts 


Power Packs 
Hydraulic 117, 269, 404 


Power Take-offs 412 
Precious Metal Alloys 372 
Presses , 351 
Pressure Switches 301 


Production Machines & Precesses 
254-255, 303, 337, 387, 420 


Production Services (see aiso Engi 
neering Services). .87, 251, 299, 373, 466 


Protective Devices, Motor 30 


Pumps 
Air » 230, 
Liquid 310-311, 327, 362, 388, 
437, 461, 
Vacuum 327, 330 


Ratchets 251 


Regulators 


Pneumatic 290-291 


40, 216, 264, 315, 346, 426 
434, 443, 450 


Relays 


Continued on p. 462 
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Keeps Giant Swinging! 


How 4 SMALL TUTHILL pumps 


OIL UP THE “MUSCLES” ON 
WORLD’S LARGEST SCOOP 


To assure dependable flood lubri- 
cation on the swing gear units of 
this 2600-ton power shovel, 
Marion engineers selected Tuthill 
Model L positive displacement, 
internal-gear rotary pumps to do 
the job. 


It was this type of Tuthill pump that pioneered the first prac- 
tical mechanical seal for leak-free performance and low power 


consumption. Since 1927, hundreds of thousands of these com- 
pact small pumps have demonstrated their dependability to hold 
prime, deliver capacity needed, and operate quietly and uninter- 


ruptedly. 


Whether your production calls for standard pumping units or 
special pumps for engineered applications in lubrication, coolant, 
hydraulic or liquid transfer service, you are invited to submit 
your specifications for recommendation. 


Write for catalog data for /ubrication or other specific needs 


a See our catalog in Sweet's Product Design File 6b-Tu 


TUTHILL 


TUTHILL PUMP COMPANY 


Dependable 


Rotary Pumps since 1927 


939 East 95th Street, Chicago 19, Illinois 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. 
Ingersoll, Ontario, Canada 





Ohio Double Speed 
Reducer DPL 


Double reduction in DPL series is ob 
tained by adding an attachment case 
to PL single reducer. Three sizes Nos 
DPL-1-2-3. Ratios, 100-1 to 4000-1. 
Torque capacity, 900 in. Ibs to 5800 
in, Ibs. 





Ohio Speed Reducer HU 
Series Worm on Top 


Single reducers. Same as HS series ex- 
cept input shaft is above and output 
shaft below. Includes 5 sizes, HU-O-1-2- 
3-4. Ratios, 5-1 to 100-1. Output shoft 
may extend to right, to left, or both 
right and left. 





Small Horizontal Double 
Reducer DOX and DOT 


An extremely sturdy and versatile reducer 
of the “baby” size, measuring 476” in 
length; 3%is” in width and 4'4” in height 
Ratios, 4-1 to 1600-1. Torque capacities 25 
in. Ibs. to 150 in. Ibs, Four shaft assem 
blies. Both speed reducers identical except 
DOX has Zinc-based alloy housing for 
economy and DOT has aluminum housing 





Small Horizontal Single 
Reducer BHS 


Single reduction unit of the HS type 
Right angle drive with input shaft below 
ond output shaft above. Dimensions: 
4-3, 4" long, 3” wide and 6-1/8” high, 
Shaft extensions: 1-5/8”. Ratios: 6:1 to 
58:1. Hp from 1/8 to 5/8 depending 
on ratio. 





Ohio Double Speed 

Reducer D Series 

For heavy duty service, Nos. DOT and 
D-1-3-4-5-6. Radial thrust bearings on 
high speed shoft, tapered roller beor 
ings on all others except number DOT, 
which is equipped with tapered roller 
bearings throughout. Ratios to 3200 to 
1. Torque capacities, 25 to 12000 in. Ibs 





Ohio Speed Reducer BHU 


BHU is the smallest single reducing unit in 
the Ohio Gear Line, Its dimensions are 
height, 55%"; length, 5%”; width, 3”. 
Shaft extensions are 134”. Ratios 10-1 to 
48-1. % to ¥% H.P. depending on ratio. 
Input shaft on top. Output shaft may ex- 
tend to right, to left or both right and left. 








OHIO “OFF THE SHELF’’ 


Ohio Speed Reducers have been enthusiastically accepted among nationallly known manufacturers 
for their sound engineering, sturdy construction and long economical operation. The various lines 
offer a variety of sizes, ratios and capacities to meet the widest range of power transmission 
requirements. Ratios from 4-1 to 3200-1 


The unique construction of Ohio Special Reducers permits the assembly of many additional 
ratios where stock ratios are not suitable. Special units also may be manufactured to fit individual 
applications. See your nearest distributor — or write direct 


ESTABLISHED 1915 
ho. 

OLNO 

XGIE'AIR'S 


OHIO GEAR COMPANY «+ 











1325 East 179th Street Cleveland 10, Ohio 
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Reproduction Equipment 


Reproduction Supplies 
Resins 

Resistors 

Retaining Rings 
Rheostats 

Rivets 

Rod Ends 


Rods 
Metallic 
Non-Metallic 


2nd C 
Rubber Parts 


Rubber 


Rust Proofing 


Screw Fasteners 
Screws. .60, 68, 108, 242 
Screw Thread Inserts 
Sealers 
Seals 78, 280, 336 
Shapes, Rolled Formed 
Sheaves 


Sheets 
Metal 
Plastic 


Shims 

Silicone Rubber 

Silicones 

Slides 

Solenoids 40, 386 


Speciality Fasteners (Pipe Hangers 
Special Cold Headed Parts, etc.) 
51, 56, 97, 108, 132, 287, 324 

404, 428, 441, 


Speed Reducers 93, 312, 384, 412 
Splines 

Springs 425, 
Sprockets 13, 251, 271, 334, 
Stampings 281, 299, 342 


Steel 

Alloy 
231, 268, 

Carbon 46, 268, 

Coated 46, 

Stainless 112, 258, 
329, 376, 

Textured 

Tool 54 


Strainers 
Strip, Metallic 244, 275, 
Studs , 260, 


Switches 332, 346 
39.390 


Swivel Joints 
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20-21, 28-29, 46, 54, 62-63 


431 
307 
275 
268 
431 
75 
268 
327 
410 
452 
357 
419 
245 
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how Cash-Acme provides 


the Correct Answer to high 
back pressure valve 
Marelialiclalelala- Maes yt 


Heavy.1 
chambe 
400 f 

Testing Machines & Equipment 257 Also fur 


Terminals & Terminal Boards 333 


Thermostats 35. 261, 367 stainie 
Timers 40, 8S ll 360, 377, 443 
Timing Motors 241, 264, 360 


Titanium 28.29 





Tools 410 
Tracing Cloth 408 
Transmissions 
Traps (Steam 


Tubing 
Flexible Metal 
Lock-Seam 
Plastic 
Seamless 
Welded 


Air 


Solenoid : ] ¢ 
bration Dampers , . » ’ noir t 
Mechanical . Here's How: When Cash-Acme’s ec 

designed the Type FR Back Press 


brators , 
Valves, they put your rising 


TYPE “FR''—Rugged Ind 
trial Type Back Pressure Relief 


bratory Equipment costs foremost in mind 


“down time” is extren ? 
Valve, automatically maintains 
superior valve series, 

correct pressure on inlet, re 


thing to friction-free operation a Do ) lieving to a lower pre 


tions, 


to attain, which means le caring arts to atmosphere F 
Washers 288, 295, 3 longer life psi; /2 to2 pipe size 
Washer see able for 
avennere @ Do as other cost-conscious enginec ind 
Wear Mater ¢ purchasing men are doing and switcl @ AIR @ WATER (Hot or Cold 
Welding CASH-ACMI @ GASOLINE 
Equipment @ OIL (Light or Heavy) 
Nuts 424 A fact-jammed bulletin, wit @ FUEL TAR @ AMMONIA 
' @ FREON @ BRINE eco 
@ FISH OJL @ NITROGEN 
Whiteprinting @ HYDROGEN e@ ALCOHOL 


Wire 3 < Modified for 


Wire & Cat ] FOR THE @ VACUUM RELIEF 


Wire Cloth 5 3 C { @ CONSTANT DIFFERENTIAL 
ma " ; sorrect Answer REGULATOR 
ring Dev ; 3 


accurate Capacity charts, | 
Wheels 
charge. Write today. 


CASH A. W. CASH VALVE 
‘ACME <AMANUFACTURING CORP. 


Zinc Coated Sheets 6662 East Wabash Avenue 


Zine Coated Strip Decatur, Illinois 





AIR MARINE MOTORS 


manufacturers of high specification 


leading 
rotating equipment is your 
outstanding source for fans, motors 
and blowers to meet most 


sub-fractional power requirements 


daptability through 


8208-7 

115 Volt 60 cycle (or 400 
cycle) blower. 50 CFM at 
1.5” static pressure. 


A1580-8 


115 Volt 60 cycle double 
blower. 46 CFM at .28” static 
pressure. 


~-—-—-----4--------- 


A15AD3 60-4 


115 Volt 60 cycle axial 115 Volt 60 cycle blower. 
blower. 35 CFM at .2” static 100 CFM at 2.5” water gauge. 
pressure. 


60-6 


115 Volt (or 220 Volt) 60 
cycie blower, 1 or 3 phase. 
250 CFM at 2.5” water gauge. 


Write for specific information and bro 
chure about any of these 
use the Air Marine 
without obligation 


units relate, 


advisory services 


vormance throwl 


IAYL/]/) 


arely 
years-ahead 
engineering... 


PVimalelalalcmalliclas 
equipment features 
stainless steel 
thru-bolts 

aluminum housings 


die-cast 


riveted stators 
positive bearing 
alignment uniform 
air gap ball 

alla Melle, 


vibration resistance 


béarings 


humidity and fungus 
resistance 
omni-position 
mountings 
temperature 
lubrication 


Volt 400 
cy € $ ” ie phas e 
propelier type blower 
using 4 4-blade fan 
Delivers 250 CFM at 


0” static pressure 


air-marine motors, inc. 


369 Bayview Avenue 


t Factory: 2095 Pontius 





° Amityville, N.Y 
Los Angeles 25, Calif 


Avenue 
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Adams & Westlake Cx 

Aeroquip Corp 

Airborne Accessories Corp 

Air-Marine Motors, Inc 

Alabama Wire Co., Inc 

Alemite 

Allegheny Ludium Steel ¢ 

Allen-Bradiey Co 

Allen Mfg. Co 

Allied Research Products, In 

Allied Wheel Products, In 

Allis-Chailmers Mfg. Co 66, 70 

Allis Co., Louis 

Aluminum Co. of America 

American Brass Co 

American Cha'n & Cable Co., Inc 

American Chemical Paint Cc Meta 
working Chemical Div 

American Crucible Products Co 

American Cyanamid Cx Plastics & 
Resins Div 319 

American Feit Co 

American Gear & Mfg. Co 

American Lava Corp., Subs f Min 
nesota Mining & Mfg. Co 

American Metal Hose Div., 
Brass Co 

American Nickeloid Co 

American Plastics Corp 
Hayden Chemical Corp 

American Screw Co 

American Smeiting & Refining Co 

American Stee! & Wire Div 
Stee! Corp 

Ampco Metal, In 

Apex Machine & T 

Armco Steel Corp 

Armstrong Cork Cx 

Arrow-Hart & Hegeman 


247-250 


Amer an 


Subs 


Assembly Products, Inc 
Atlantic Screw Works, In 
Atlas Chain & Mfg. Co 
Automatic Electric Mfg. Cc 
Automatic Switch Co 
Automotive & Aircraft Div 
Chain & Cable Co 
Automotive Gear Works, In 


Amer 


Babcock & Wi x Cc Tubular Prod 
ucts Div 
Bakelite Co., Union Carbide & Carbon 
Hamilton Cc 

Loewy-Hydrospin Div 
Bantam Bearings Div., Torrington C 
Barksdale Vaives 
Bead Chain Co 
Beaver Precision Products 
Belden Mfg. Cc 
Bellofram Corp 
Blake & Johnson Co 
Boston Gear Works 
und Brook Ojil-Less Bear 
wer Roller Bearing Div 
Mogu!l-Bower Bearing, In 
Bridgeport Brass Cx 
Bruning Co In Charles 
Buffalo Boit C Div., Buff 
Corp 
3undy Tubing Co 
Bunting Brass & Bronze C 


c 


Cambridge Wire Cloth C 
Cannon-Muskegon Corp 
Carboloy Dept., General Electr 
Carpenter Steel Co 
Cash Valve Mfg. Corp 
Central Foundry Div 
Corp 
Central Screw Co 
Century Electric Co 
Cerro De Pasco Corp 


A. W 
General 
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ADVERTISERS CH ATILLON 


Chain Beit Co 355-356 
Char-Lynn Co 398 
Chase Brass & Copper C 90 


Chatilion & Sons, John 
Chemica! Products Corp 
Chicago Molded Products Corp for 
Chicago Rawhide Mfg. Co 2nd Cover 
Chiksan Co 245 


Clark Controller Co 370 

Cleveland Worm & Gear Co 73 HIGHE 7 
Climax Molybdenum Co 397 

Clipper Belt Lacer Co 395 
Columbia-Geneva Steel Div.. VU. S 


Steel Corp. 62-63, 
Commercial Shearing & Stamping Co FA | UE IFE 
Cone-Drive Gears Div., Michigan Tool 7 L 


Co - 
Continenta! Felt Co 
Continental Screw Co 
Corning Glass Works 
Counter & Control Corp 
Cramer Co., Inc., R. W 
Crane Packing Co 
Crucible Steel Co. of America 
Cullman Wheel Co 
Curtis Universal Joint Co., Inc 





D 


Darling Vaive & Mfg. Co 
Dayton Rogers Mfg. Co 7 
Dayton Rubber Co 308 
DeLavai Steam Turbine Co 
Deico Products Div., General Motors 
Corp 
Detroit Power Screwdriver C 
Dexter & Sons, C. H 
Dial Products Co 
Diamond Mfg. Co 
Douglas Aircraft Co., In 
Dow Chemical Co 
Dow Corning Corp 101-102 
du Pont de Nemours &@ ». (inc.), 
1., Elastomers Div 239 
Pont de Nemours & ) , 
|.,. Fabrics Div 39 
Pont de Nemours & ; 
1., Film Dept 67 
Pont de Nemours & Co 
1., Polychemicals Dept 
du Pont de Nemours & Co 
E. |., Textile Fibers Dept 
Durakool, Inc 
Durametallic Corp 


Dynamatic Div., Eaton Mfg. Co AVAILABLE IN PRACTICALLY 
"ALL SIZES AND CAPACITIES 





Eagle Signal Corp., Industrial Div “Vitality” Is an important characteristic of Chatillon Torsion Springs, 
Eastman Kodak Co., Special Products 


Sales Div 2 insuring continuous, fool-proof actuation of critical instrument com- 
on ng RL A ponents such as shutter devices, rotors, etc. 
Eilco Tool & Screw Corp 242. 
ae > BY mo es Div., Goneral Oy For this reason—and because Chatillon Torsion Springs are accurately 
oo = Cort calibrated to meet the strictest torque requirements—leading instru- 
agin ment manufacturers specify Chatillon Torsion Springs in their designs. 
Manufacturers include Fairchild Camera and Instrument Corp., Sperry 
Gyroscope Co., Bulova Research & Development Corp., and 


many others. 
Fafnir Bearing C 
Fairbanks, Morse & C M neto D . . . : 
A esac pt Beare eel — 3 Chatillon makes Torsion Springs in all the conventional alloys as well 
a 8 gha Cc ! y 
he rag a mat as in Chatillon's unique temperature-compensated material Iso-Elastic* 
Federal Bearings Co., In (virtually unaffected by temperatures from 50°F. to +150°F.) 
Federal Die Casting Co 
Federal Mogul Div Federal-Mogul : . : ‘ 
Bower Bearings, In 2 Call on Chatillon's Spring Division for their experienced assistance 
Federated Metals American h d : Wri f b T 
Smelting & Refinina Co with your designs. rite for engineering bulletins, 
Fellows Gear Shaper 
Fenwal, inc 
Ferguson Machine & Tool C 
Firestone Plastics Co., Chemical Sales 
Div., Div. of Firestone Tire & Rub 
ber Cc 
Ford Motor Co., Industrial Engine 
Dept 
Foote Bros. Gear & Machine Corp 


3 
Foote Gear Works, Inc., Brad JO HM N CHATI LLO N & iT) N 5 
Formica Corp 
Frenchtown Porcelain Co 
Fulton S hon Di Rob F F 
— Bt wan oy ee re 26 85 Cliff Street, New York, N. Y. 
' Maanvtacturer 
Continued on Pg. 466 of Precision Springs and Measering Apparatus Simce 1835 


*U.S.A. Pat. Noe. 2174171 
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Can you use help 


with 
precision headaches 
like this? 


Let General Mills work them out for you 


Right now our systems engineering people and our factory can be 
at your service if you need volume piece parts or assemblies such as 
@electro-mechanical systems or components 
@fine-pitch, instrument-type gears 
@precision parts, cutting, grinding, finishing 
@industrial or military optical assemblies 

Right now you can utilize the experience of our creative engineers 
and precision production plant—the same men and machines that 
have handled prime and sub-contract work like the bombing sys- 
tem computer above, the B-47’s Y-4 bombsight, and similar com- 
plex systems. And of course we offer full laboratory and environ- 
mental testing facilities. 

LET US BID on your specific requirements today. Save time, 
cut costs and eliminate the worrisome problems you face in re- 
cruiting competent engineers and skilled production hands. We 
have them now .. . and can rush delivery of parts or whole pack- 
ages in quantity, on time, to meet strict military specs. 


ASK FOR FREE NEW BOOKLET covering complete manu- 
facturing capacities and capabilities. Write, wire, or 
phone Dept. PE6, 1620 Central Ave., Minneapolis 13 
Minn., STerling 9-8811 


MECHANICAL DIVISION 
or General Mills, Ine. 
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Garrett Co., Inc George K 

Gast Mfg. Corp 

Gates Rubber Co 

General Dynamics Corp., Electr 
Dynamics Div. 

General Electric Co., Apparatus 
Dept. 67 A & B, 89, 100 

General Electric Co., Construction 
Materials Div 1] 

General Electric Co., Silicone 
Products Dept. 

General Industries Co 

General Mil's, Inc., Mechanical Div 

General Plate Div., Metals & 
Controls Corp. 

Genisco, Inc. 

Gering Products, Inx Custom 
Extrusions Div 

Gerotor May Corp 

Gits Bros. Mfg. Co 

Goodrich Co., B. F 

Grant Pulley & Hardware Corp 

Great Lakes Screw Corp 

Great Lakes Stee! Corp., Div 
National Steel Corp 

Greene, Tweed & Co 

Guardian Products Corp 
Coupling Div 


Hagen Mfg. Co 
Signal Corp 

Hannifin Corp 

Harper Co., H. M 

Harrison Radiator Div., General 
Motors Corp 

Hart Mfg. Co. 

Haydon Mfg. Co., Inc 

Haynes Stellite Co., Div. of 
Carbide & Carbon Corp 

Heim Co. 

Heinze Electric Co 

Helicoid Gage Div., American Cha 
& Cable Co., Inc 

Heli-Coil Corp 

Heyman Mfg. Co 

Hommel Co., O 

Houghton & Co., E. F 

Houghton Laboratories, In 

Howard Industries, Inc 


1-T-E Circuit Breaker Co Trans 
former & Rectifiers Div 

INinois Gear & Machine Cx 

Imperial Tracing Cloth 

Indiana Steel Products Co 

Industrial Timer Corp 

Instrument Specialties Co., In 

International Business Machines 
Corp 

International Nickel C In 


Jahn Mfg. Co B 
Johns-Manville Corp 
Johnson Machine Cx Carlyle 
Jones & Laughlin Stee! Cort 


if 


K 


Kaiser Aluminum & Chen 
Corp 

Kaydon Engineering Corp 

Keuffel & Esser C 

Keystone Carbon Co 

Kilian Mfg. Corp 

Koppers Cc Inc., Chemical Div 

Koven & Bro., Inc L.o 

Kraiss! Cc In 


Laminated Shim C 

Lamson & Sessions Cx 

La Salle Steel Co 

Leiman Brothers, Inc 

Leland Electric Cx Div., The 

American Machine & Foundry C 

Leland, inc., G. H 

Lewellen Mfg. Co 

Licon Div., Illinois Tool Works 


Product Engin 





INDEX TO = =6MARVEL Synclina/ FILTERS 


ADVERTISERS 


Lin n Electric C 
Linear, inc 

nk-Belt Co 
Lockheed Aircraft C 
Lord Mfg. Co 
Lukens Steel C 


M 


McGill Mfg. Co., In 
McLouth Steel Corrs 
MB Mfg. Co., In 
MacLean-Fogg Lock Nut Co 
Magnesium Co. of America 
Makepeace Co., D. E., Div., 
Plate & Wire Cc 
Malleable Founders’ S$ ety 
Mallory & Co., Inc., P. R 
Marathon Electric Mfg. Cor 
Marble-Card Electric Cc 
Marlin-Rockwell Cor s 
Marquette Meta! Products 
Subs. of Curtiss-Wright 
Marvel Engineering C 
Master Electric Cc 
Merkle-Korff Gear C 
Metailizing Engrg. C« n 
Metals & Controls Corp., General 
Plate Div 
Metals & Controls Cort Spencer 
Thermostat Div ; 
Metal & Thermit Corr 392 TYPE 
Meyercord Co., Name Plate Div 41 a 
Mica Insulator C Subs. of Minr . 
sota Mining & Mfg. ¢ 


Michigan Tool C Cone-Drive 


seteee --r 
I am ‘Ween Corp 74 nswer 


Midiand Steel Products C 


Miehle-Dexter Supercharger Div i: 
aoe « DESIGNERS S.O.S 
Milford Rivet & Machine C The : . ° . 
Miller Co 4] 
Miller Fluid Power Div Flick i 

Reedy Corp For Dependable Protection on All 
Minneapolis Honeywe Regulat LINE TYPE 

Co.. Industrial Div ] i . r 
alanseate thieien a tie. Ce Hydraulic and Low Pressure Systems (Cutaway) 
Monsanto Chemical Co 
ee — C Simple. Balanced Design is the answer to the 

anic ' ° . > 

sendanine, ae : growing prete rence for MARVEL Synelinal FILTERS Designers are spec ifying Mar 
Morse Chain Co vel Synclinal Filters to assure minimum maintenance and maximum protection. Re 
Mt. Vernon Die Casting Corp ults show Marvel Synclinal Filter superiority in maintaining the greatest degree of 
Mutual Electronics Industries, In 
cleanliness of liquids in all hydraulic and low pressure systems with minimum down 
time. Furthermore, when filter servicing is necessary. Marvels can be easily disassem 


bled, cleaned and reassembled by any workman in a matter of minutes. Line types 


N operate in any position and may be serviced without disturbing pipe connections 


National Cash Register C : Again and again, Marvel Synclinal Filters have demonstrated they meet all require 
National Lock Co 4 ments of the most exacting users, that today -OVER 650 ORIGINAL EQUIPMENT 
National Machine Products Co ’ MANUFACTURERS install Marvel Synelinal Filters as standard equipment! 
National Motor Bearing Co., In 
National P tic In 
“Holtzer.Cabot Motor Div ~ A SIZE FOR EVERY NEED FILTERS FOR FIRE-RESISTANT 
National Screw & Mfg. Cx 108 Available for sump or line installation in HYDRAULIC FLUIDS 
National-Standard Cc c capacities from 5 to 100 GPM Greater 
National Steel Corrs 3] capacities may be attained by multiple in 
National Tube Div stallation (as described in catalog Choice 
U. S. Steel Corp St. } of monel mesh sizes range from coarse 30 
National Vulcanized Fibre 7 to fine 200. 
Nelson Stud Welding : WATER FILTERS 
Newark Wire Cloth C 3a IMMEDIATE DELIVERY Both sump and line type filters have bee: 
New Departure Div As in the ast. Marvel continues 1 Her sdapted for use in all water filtering app! 
General Motors Corp 13 IMMEDIATE DELIVERY . — cations. No changes have been made in the 
New England Mica C In ; , basic, balanced synclinal design 
New Hamphire Bal! Bear 
New Hermes Engraving ; 
Mach rp } 
na ag ty . . MARVEL ENGINEERING COMPANY 


@c 27 es d 7227 N. Hamlin Ave., Chicago 45, til 
: of Phone: JUNIPER 8-6023 


Marvel's most recent development is 
for the efficient filtration of all types 
resistant hydraulic fluids 


Packard Electric Div Catalogs 
General Motors Corp a in 
Paramount Die Casting Co containing 

Parker Appliance Co 
Parker-Kalon Div.. General complete data 
American Transportation Corp 60. available 


Continued on Pg. 468 on request 
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This New 
PIONEER 
lant Pump 
gives you 


Important 
Advantages 


Totally enclosed motor, with extra-heavy 
shaft and heavy-duty ball bearings. 


Handles abrasives or chips without injury 
to the pump. 


” 


Will pump down to 'Ye 
liquid level. 


; self-priming to 1” 


Permits clean-out of machine sump with 
minimum time and labor. 


Interchangeable with any make pump 
with standard mounting dimensions. 


Sealless design with no metal-to-metal 
moving parts. 


7. Can be furnished with any 
desired electrical character- 
istics. 


8. Three optional outlets: left 
external, right external, center 
outlet through mounting flange. 
The latter permits compact, 
clean-cut design of machine 
with no exposed piping. 


Pioneer offers more than 400 models of impeller-type 
and positive displacement pumps to meet every 
coolant pump requirement; or we will develop designs 
for specific applications. Our application engineers will 
welcome the opportunity to discuss your pump require- 
ments with you. 





Send for our illustrated booklet covering the basic Pioneer 
designs in both impeller-type and positive displacement pumps. 


PIONEER PUMP DIVISION 
DETROIT HARVESTER COMPANY 
Sales Office: 5450 West Jefferson Ave., Detroit 9, Michigan 
Plant: Paris, Kentucky 


INDEX TO 
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Parker Rust Proof Cc 
Parker Stamp Works, Inc 
Parker White Metal Cc 
Pathon Mfg. Co 
Peerless Electric Co., 
Fan & Blower Div 
Peerless Electric Co., Motor Div 
Penn Metal Co., Inc 
Perfection Gear Co., American 
Stock Gear Div 
Perkins Machine & Gear Cc 
Petch Mfg. Co. 
Phalo Plastics Corp 
Pheoll Mfg. Co. 
Pioneer Pump Div. of 
Detroit Harvester Co 
Polymer Corp. of Pennsylvania 
Porcelain Enamel Institute, In 
Portable Electric Tools, Inc., 
Special Products Div 
Pratt & Whitney 
Price Corp., D. W 
Process Gear Co., Inc 
Product Engineering 
Production Instrument Cc 
Progressive Mfg. Co., Div. of 
The Torrington Co 
Pure Carbon Co., Inc 
Purolator Products, Inc 


Rawson Coupling Div., 
oO. S. Walker, Inc 
Reeves Div., Reliance Electric 
& Engrg. Co.... 
Reeves Instrument Corp., Subs 
Dynamatic Corp. of America 
Republic Steel Corp 
Reslabs, Inc., Div. of 
Linco Products Corp 
Revere Copper & Brass, Inc 
Revere Corp. of America, Subs 
Neptune Meter Co 
Richardson Co. 
Rivett Lathe & Grinder, Inc 
Robbins & Myers, Inc 
Rockford Clutch Div., 
Borg-Warner Corp 
Rockwocd Sprinkler Cc 
Div. : 
Roll Formed Products Co 
Roth Rubber Co 
Russell, Burdsall & Ward 
Bolt & Nut Co 
Ruthman Machinery Co 


SKF Industries, Inc 
oapeee Steering Gear Div., 
eneral Motors Corp 
Schrader’s Son, A., Div 
Scovill Mfg. Co 
Sciaky Bros., Inc.. 
Scovill Mfg. Co 
Screw Research Association 
Shakeproof Div. of Ililinois 
Tool Works 
Sharon Steel Corp 
Silicones Div., Union Carbide & 
Carbon Corp. 
Simmons Fastener Corp 
Sinko Mfg. & Tool Co 
Skinner Electric Valve Div 
Skinner Chuck Co. 
Smith Corp., A. O., 
Electric Motor Div... 
South Chester Corp., South Div 
Southington Hardware Mfg. Co 
Sparta Mfg. Co. 
Speer Carbon Co. 
Spencer Thermostat Div., 
Metals & Controls Corp 
Stackpole Carbon Co 
Standard Pressed Stee! Co 
Stephens-Adamson Mfg. Co., 
Sealmaster Bearings Div 
Sterling Bolt Co... 
Stewart Corp., F. W 
Stewart Warner Corp Alemite) 
Stratafio Products, Inc 
Stromberg-Carison Div., 
General Dynamics Corp 
Sturtevant Co., P. A. 
Superior Carbon Products, Inc 
Sutton Corp., Inc., O. A 
Sylvania Electric Products, Inc., 
Parts Div. ; 
Syncro-Start Products, Inc. 
Synthane Corp. 
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Taylor Fibre Co 
Tennessee Coal & Iron Div 

U. S. Steel Corp. 
Thermoid Co. 

Thiokol Chemical Corp 
Timken-Detroit Brake Co., 

Rockwell Spring & Axle Co 
Timken Roller Bearing Co 
Tinnerman Products, Inc 
Tomkins-Johnson Co 
Torrington Co., 

Bantam Bearings Div 
Trombetta Solenoid Corp 
Tuthill Pump Co. 

Twin Disc Clutch Co 
Tyer Rubber Co. 


U 


Union Carbide & Carbon Co., 

Bakelite Co 

Haynes Stellite Co 

Silicones Div. 

S. Electrical Motors, Inc 

S. Graphite Co., Div. of the 

Wickes Corp. 4th Cover, 48-49 
S. Rubber Co., Footwear Div 82 
S. Rubber Co., 

Mechanical Goods Div 

S. Steel Corp. 62-63, 

S. Steel Export Co. 62-63, 

S. Stee! Supply Div., 

U. S. Steel Corp. 62-63, 
United Wire & Supply Corp 

Universal Drafting Machine Corp 
Universal Oi! Seal Co 

Universal Screw Co 


cee ce ce 


Veeder-Root, Inc 
Vellumoid Co 
Vickers, Inc., Div. of 
Sperry-Rand Corp 
Viking Pump Co 
Viier Engrg. Co 


Ww 


WacLine, Inc 
Wagner Electric Corp 
Waldes-Kohinoor, inc 
Waldron Corp., John 
Wales-Beech Corp 
Wales Strippit Corp. 
Washington Steel Corp 
Waukesha Foundry Co 
Weirton Steel Co., Div., 
National Steel Corp 
Weldon Tool Co 
Westinghouse Electric Corp 
32, 42-43, 8&0, 
White Dental Mfg. Co Ss 
Wilcolator Co 
Winzeler Mfg. & Tool Co 
World Bestos Div., Firestone 
Tire & Rubber Co 
Worthington Corp 


115, 439, 
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Zenith Carburetor Div., 
Bendix Aviation Corp 


ELECTRONICS 
ENGINEERS: 


VITAL PROJECTS 
such as AERO-13 
CHALLENGE YOU 


at 
Westinghouse 
BALTIMORE DIVISIONS 


The development of this System is but 
one of a series of challenging projects 
in girborne, ground and shipboord 
electronic systems that offer the elec- 
tronics engineer the true growth poten- 


tia! so important for a real future. Your 


coreer ot the W estinghouse Baltimore 
Divisions will be one of unlimited oppor- 


tunities—including opportunities for 


In the nose of the Douglas F4D 
Skyray fighter interceptor is the 
new Aero-13 Fire Control System 
developed by Electronics 
Engineers at Westinghouse — 
Baltimore Divisions. This improved 
system mokes possible the 
detection and destruction of 
enemy aircraft under o-visibility 
weather conditions. (Photo 
courtesy Douglas Aircraft 
Compony, Inc.) 


ADVANCED EDUCATION 
AT COMPANY EXPENSE 


Westinghouse encourages its 
electronics engineers to 
continve their education 
toword both M.S. and Ph.D 
degrees. The company poys 


all tuition expenses 


* 
* 
. 
. 
7 
. 
. 
. 
° 
> 

. 


work on advanced projects,and oppor- company’s expense. If you ore interest- 


tunities to continue your education ed in this type of coreer, Westinghouse 


toword advanced degrees at the is interested in you! 


Curent Openings exist in 


CIRCUITRY 
MICROWAVES OPTICS 
SERVOMECHANISMS PACKAGING 
MAGNETIC AMPLIFIERS TRANSFORMERS 
DIGITAL COMPUTER ANALOG COMPUTER 
PROGRAMMING DESIGN 
TECHNICAL WRITING 


THE FIELDS OF; 


FIRE CONTROL SYSTEMS VIBRATION 


RADAR DESIGN 

FIELD SERVICE 
INFRARED TECHNIQUES 
COMMUNICATIONS 
ANTENNAS 


TO APPLY 


Send resume of education and experience to 
Technical Director, Dept. 328 
Westinghouse Electric Corp. 
Friendship Airport 
Baltimore, Maryland 


WATCH 


Westinghouse 


Where big things are happening every day! 
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THE LATEST 
NEWS ON 
POSTFORMED 
PHENOLITE 


Manufacturers slash assembly time, eliminate rejects, 
improve products with PHENOLITE parts postformed 
by NATIONAL 


Production speeded, unit costs reduced—from plant afte 
plant comes news of big profits and savings through the 
use of PHENOLITI parts postformed by National. 


Reverse bends and small radii— 
Reasons for their cost-cutting efficiency are: (1) National a 
makes PHENOLITE in many grades with combinatio 
vice properties unmatched in any other type 
l, and (2 tional’s applications engineers 
bricators ; ‘xperts at adapting PHENOLITE to 


require nt in help you all the way from 





Corrugated, bent, and punched 





qi, NATIONAL Bending end drawing in one oper- 


ation were difhiculties faced in 
VULCANIZED FIBRE co. forming this bus bar joint cover 
/ : National ended the trouble by 
as scot ri using PHenouire X-114-A, 
oe > ) T € or ca 
In Canada: National Fibre Company of Canada, Ltd. + Toronto 3, Ont, PuHeno.ite can be formed or 


deep drawn easily without 


VULCANIZED FIBRE . PHENOLITE LAMINATED PLASTIC - NATIONAL NYLON 
PEERLESS INSULATION @ KENNETT MATERIALS HANDLING RECEPTACLES 


damage to the material and 
e VUL-COT without expensive dies 
WASTEBASKETS « LESTERSHIRE TEXTILE BOBBINS e VULCOT PRODUCTS FOR THE HOME 
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NEW 3-POINT EASY-TO-USE 
READER SERVICE 10 nev vou 


find out more about the New Material: 
obtain copies of new catalog and bulletins 


get more information about proat 





Here’s How to Use the Card 








NESS REPLY CARD | 








| BUS! 





NEW PRODUCTS... esi 


engineering materials appear on pages 222-314 
data 


PRINT or TYPE 





CIRCLE THESE NUMBERS FOR FURTHER INFORMAT 





KEY NUMBERS 
DATA ON 








THESE NUMBERS FOR INFORMATION ON NEW 


: 


ESE KEY NUMBERS 
RMATION ABOUT 








CIRCLE THESE NUMBERS FOR COPIES 


E THESE KEY NUMBERS 
DUR COPIES OF 








E THIS SPACE 
YDICATE REQUIRED 








NEW BULLETINS. ... .  iistes sein are derived 








PRODUCTS ADVERTISED [ ) 








NEW PRODUCTS . . . [ 


D 


SPECIFIC DATA. . .[) 
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USE THIS SERVICE 
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STOP 


Ne, 


TWO WAYS...with 
Master Unibrakes 


STOP-HOLD — Master Type M 
Magnetic Unibrake Motors. For 
quick, controlled stopping —espe- 
cially when you want to hold the 
load. Spring-setting magnetic re- 
lease brakes of the friction dise type 
combine with motor in a compact, 
integral unit. Sizes— 1% to 150 H.P. 


ROLLING STOP—Master Type 
D Dynamic Unibrake Motors. 
Braking is obtained with a unique, 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear or 
adjust—braking torque repeats con- 
sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 


emer) )) 1111) 


MASTER GEARMOTORS and 


variable speed drives can be supplied 


with integrated Unibrakes too. 
See Master for the perfect power 
drive for you. 





Ss 


which helical gear costs 


80% less? 


| 
’ 


metal helical gear 


s better than a forged and hobbed 
aluminum part for just/Zthe cost! 


By replacing 

forged aluminum 

gears with 

sintered steel 

GRAMIX helical 

gears, a manufacturer 

of automotive equip- 

ment found that he could 

realize an 80% saving and get greater dependability 
The gear is a component of an automatic window 
raising and lowering mechanism currently being 
used by four different automobile manufacturers. 
The helical teeth are formed in the compacting dies, 
and, after sintering, the GRAMIX gear is ready for 
assembly into the power window unit . . . there is no 
need for costly machining or time-consuming fin- 
ishing operations like the hobbed aluminum gear 


114 


used previously. In spite of the astonishing savings, 
these GRAMIX gears have proven to be even better 
than the former forged gear from a standpoint of 
toughness and wearability. 


GRAMIX metallurgists can provide the exact alloy 
for your design specifications. GRAMIX parts may be 
oil-impregnated for self-lubrication. They seldom 
need machining, and will often outlast similar ma- 
chined parts. Complex shapes can be produced to 
tolerances as close as .0005”. Whatever your require- 
ments may be, it will pay you 


to investigate GRAMIX, 


Do you have our big detailed 
GRAMIX catalog? . . . write 


today for your copy. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





